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ABSTRACT 



The three-dimensional rigid-lid model was developed by the thermal 
pollution group at the University of Miami and verified for accuracy at 
various sites. The model results have been found to be fairly accurate 
in all the verification runs. The model Is intended to be used as a 
predictive tool in future sites and this manual has been written to enable 
any user to be able to apply it without difficulty. 
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SECTION 1 
INTRODUCTION 



The need for mathematical modeling in predictinq and monitoring 
thermal pollution was discussed in previous reports by Veziroglu et al. 
(1973, 1971). Predictive studies of ecosystems can only be made by 
mathematical models. A prior knowledge of the effects of disturbances 
is essential for environmental impact studies. Thus, the mathematical 
model is a crucial tool in decisions involving power plant siting, land 
development, etc. 

The University of Miami team undertook development of a methodology 
using remote sensing and numerical modeling to study thermal pollution. 
The use of remotely-sensed data in modeling has been discussed by Sen- 
gupta et al. (1971). The remote sensing effort has been discussed in . 
detail in previous publications. This volume has been written so as to 
enable a user to apply the mathematical model to new sites for predictive 
purposes. 

The hydrodynamics and thermodynamics of an ecosystem are con- 
trolled by geometry, meteorological conditions and physical characteristics 
of the water such as density, salinity and turbidity. In this model the 
effects of salinity and turbidity have been neglected. Hence, the govern- 
ing equations are composed of the three-dimensional Navier-Stokes equa- 
tions and the energy equation. Various assumptions can be made for 
different situations leading to simplification or elimination of equations. 
The main simplifying assumption in this case is the rigid-lid assumption. 
This means that surface height fluctuations are not simulated by this 
model, and this is a reasonable assumption for most applications (e.g.. 
Lakes) . 

The rigid-lid model has the following capabilities: 

1. It predicts the wind-driven circulation. 

2. It predicts the circulation caused by inflows and outflows to the 
domain. 

3. It predicts the thermal effects in the domain. 

4. It combines the aforementioned processes. 

The calibration procedure consists of comparing ground-truth cor- 
rected airborne radiometer data with surface isotherms predicted by the 
model . 



SECTION 2 
RECOMMENDATIONS 



Various numerical models have been developed to study the effects 
of heated discharge and meteorological conditions on bodies of water. 
Most of these models are one or two dimensional. These models have a 
high computational speed but only give horizontally or vertically averaged 
values of temperatures. 

Three-dimensional models, however, have a much finer resolution 
but they consume larger computer time. The three-dimensional rigid- 
lid model can be used to obtain detailed temperature and velocity distri- 
butions in a domain where surface gravity waves are small compared to 
the depth of the domain. This model, as compared to free-surface mo- 
dels, runs faster since surface gravity waves are eliminated by the 
rigid-lid assumption. 

A proper method of using this model would be to run a one-dimen- 
sional model initially to obtain a rough picture of the temperatures and 
then using this model to obtain a better resolution, the 1-D results being 
used as ambient conditions. 

The following improvements have been suggested for the model. 

1. Since all natural flows are turbulent, proper turbulent closures are 
needed to make the model meaningful. At present, the simplest 
possible closures, namely constant eddy viscosities and eddy diffu- 
sivities, have been used. However, better results may be obtained 
by using a higher order closure. 

2. At present, the model uses uniform horizontal grids and stretched 
vertical grids. Nonuniform horizontal grids could be introduced for 
better resolution near the boundaries. 

3. The program has been written to be run as a batch-job on the com- 
puter. It could be made interactive so as to enable the user to run 
It on a terminal. However, this would require some modifications in 
order to reduce the storage space. 



SECTION 3 
PROGRAM DESCRIPTION AND FLOW CHART 



DESCRIPTION OF PROGRAM ALCORITHM 

The governing equations for a body of water which are derived from 
the basic laws of conservation of mass, momentum and energy are shown 
in Table 1. These equations incorporate a vertically stretched coordinate 
system so as to make the model general enough to handle any kind of 
bottom topography. The problem is set up as an initial value problem. 
The initial values of the water velocities and temperatures are specified 
and the model is run so as to give the values of the above quantities in 
subsequent time periods using an explicit scheme. The sequence of the 
calculations are as follows: 

1. The initial values of the velocities and temperatures are read into 
the program, ihe region of interest within the basin being classified 
Into interior, corner or boundary points. (Subroutines used are 
READ 3K, INITIA, INITIT, HEIGHT.) 

2. The data, which includes the boundary conditions such as the 
various meteorological parameters like surface wind speed, air 
temperattre, humidity and solar radiation are read into the program 
using subroutine READ 2. 

3. Depending on the site chosen, the various discharges (volume flow 
rate, velocities and temperatures) in and out of the basin are read 
into the model. These are incorporated in the subroutine INLET1. 

4. The momentum, continuity and energy equations are now solved to 
determine the velocities and temperatures in the subsequent time 
steps. The predictive equation for pressure (viz., the Poisson 
equation) is solved iteratively to determine the pressures at various 
points of the domain. (Mote: Because of the rigid-lid assumption, 
the surface or lid pressure is no longer atmospheric.) 

THE PROGRAM FLOW CHART IS SHOWN IN FIGURE 1 

The various subroutines used are as well as a brief description of 
their functions are shown in Tables 2 and 3. 

Symbols Used in Governing Equations 

(Quantities with bar are dimensional) 



p 


= 


density 


f 


= 


temperature 


Id 
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v<4r + v !r> +R * 
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lo- 
af 
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Z/h(n)y 
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y/L 
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x/L 
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" /U ref 
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* /U ref 
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* /U ref 
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f/t ref 
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= 


H/L 


p 

T 
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P /P ref U ref Z 
T ' T ref 



T ref 



p " p ref 

p = -^r 



Aj\ = A H /A f nondfmensional horizontal eddy viscosity 

A* = A /A . nondimensior.al vertical eddy viscosity 

v v ref ' ' 

Bf, = B„/B - nondimensional horizontal eddy viscosity 

B* = B /B , nondimensional vertical eddy viscosity 

R e = ' U r.f"-' /A ref R B = U r.f "•" P r = A r e f /B r e f 



Table 1. Governing Equations 
Continuity Equation: 



3a 3 8 3 Y 



Momentum Equation: 



3(hu) 3(huu) 3(huv) + . 3(nu) _ h y 

3t 3a 3 3 3 Y Rg 

* e e 

. 1 1 3, A *3u > 
+ t^lT" h 3Y vsV 

and 3(hv) 3(huv) 3(hvv) . 3(3v) h 

3t 3a 33 3y R 

' e e 

E^R^ h 3y 1 V3y' 
e 



Hydrostatic Equation: 



i? =E u (Hp)h 



Energy Equation: 



3(hT) + 3 (huT) + 3 (hvT) + h j (HT) 



3 t 3a 3 3 3y 

- 1 i_/h 3T ^ * ! iL/h 3T ^ * ' 1 i_/r* 3T i 

= p- T^Ta 1 + p— Tt^tf + PS* R Tf B tT7 ] 



SECTION 4 
LIST OF PROGRAM SYMBOLS USED IN MAIN PROGRAM 

DESCRIPTION OF MAIN VARIABLES 

A. A - constant In equation of state, p = A + BT + CT 2 
AREF - reference eddy viscosity 

AA - value of 'V 1 at plume Inlet 

ABR - 1 /Rossby number 

AH - 1 /Reynolds number 

Al - coefficient In front of pressure term 

AKT - (K s )(H ref )/(B z ) 

AP - coefficient in front of pressure term 

ARBP - arbitrary pressure 

AV - -j4— where e = r 

A3 - normalized vertical eddy coefficient of viscosity 
ANGLE - wind direction angle 

B. B - constant in equation of state, o = A + BT + CT 2 
BB - value of 'V at plume inlet (at 1=10) 

BZ - °C p B v 

BV - normalized vertical eddy diffusivity, normalized with respect 
to reference eddy diffusivity 

C. C - constant in equation of state, p = A + BT + CT 2 
CC - value of y (constant) 

CW - temperature gradient at vertical boundaries 
CB - temperature gradient at the bottom 



D. D - U at previous time step 
D1TZ - |f 

DPX - It 

DPY - |f 

3P s 
DPSX - ^ 

3P s 
DPSY - -ji 

DT - time increment 
DX - increment in ^-direction 
DY - increment in y-direction 
DZ - increment in Z-direction 
D1 HUX - ^^- 

3 X 

D1HVY - 3 (hv) 
D1HUUX . ii£iH) 
D1HUVY - 2^ 
D1HV VY - ^- ] 
D1UY - |H. 

divx - 15. 

D2UX - i^f- 
D2VX - |£ 
D1VWX - ■ 3 -^ L) 
D1UZ - |y- 



D2UZ - 
D1VZ - 
D2VZ - 
D1A3Z - 



3'u 
TV 

3v 

3z 

3*v 
3A> 



ni7 (DX»)(DYn 

DLZ " (bx)MbYP 

E. E - V at previous time step 
EPS - convergence criterion 
EUL - Enler number 

EX - residual error in pressure iteration 

F. FH - forcing function in pressure equation 
FW - factor in wind stress calculation formula 

C. C - dummy variable for V (for future time step) 
H. H - dummy variable for U (for future time step) 

HI - nondlmenslonal depth = n 

HREF - reference depth 

HX - ^- 

3 a 

HY " IT . 

I. IN - maximum number of grid points in x-dlrectlon 

IWN - maximum number of half-grid points in x-direction, IWN 
IN - 1 

I - index of x-axis, main grid 

ITN - index for number of iterations 

IW - index for x-axis, half grid 

IRUN - index for number of runs 
a 0, first run 
= 1, from second time onwards 



ISGNX, ISGNY - determine signs of TAUX and TAUX respectively 

J. J - index for y-axis, main grid 

JW - index for y-axis, half grid 

JWN - maximum number of half-grid points in y-direction 
JWN - JN - 1 

JN - maximum number of main grid points in y-direction 

K. K - index for Z-axis 

KSTORE - specified usage of tape for storing results 

KN - maximum number of main grid points in Z-dlrection 

KISS - surface heat transfer coefficient (nondimensional) 

L - maximum length of the domain 

LN - number of time steps to be computed 

LLN - total number of time steps /LN 

M. MAR - number to describe general location of a point in the main 
grid 

MRH - number of describe general location of a point in the half 
grid 

MAXIT - maximum number of iterations 
0. OMEGA - relaxation factor 
P. P - nondimensional pressure 

PN - New pressure, nondimensional 

PI NTH - dummy variable for pressure (future time step) 
R. R - dimensional density at main grid points 

RE - Reynolds number 

RB - Rossby number 

RINTX - density integrated with respect to x 

RINTY - density integrated with respect to y 



RO - nondimensional density at main grid points 

ROW - nondimensional density at half grid points 

RREF - reference density (gm/cc) 

RW - dimensional density at half grid points (gm/cc) 

RAON - solar radiation (w/m 2 ) 

T. T - nondimensional temperature at main grid points 

TO - initial temperature (dimensional) (°C) 

TAMB - ambient temperature (dimensional) (°C) 

TAIR - air temperature (dimensional) (°C) 

TAI - coefficient in front of convective terms in the energy equa- 
tion, = 1. 

TAH - J- where P„ = R a x P„ 
r_ e e r 

e 

T AV - p-J-y where e = £ 
e 

TE - equilibrium temperature (dimensional) (°C) 

TTOT - total time elapsed 

TAUX - 3u/3y (nondimensional) 

TAUY - 3v/3y (nondimensional) 

TEM - dimensional temperature at main grid points 

TEMW - dimensional temperature at half-grid points 

TREF - reference temperature 

TW - nondimensional temperature at half-grid points 

TLL - temperature at the discharge point (nondimensional) 

TSU - water surface temperature (nondimensional) 

TDEW - dewpoint temperature (dimensional) 

U. U - velocity in x-dlrection (nondimensional) 

V. V - velocity In y-dlrection (nondimensional) 
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WIS - vertical eddy viscosity (nondimensional) 

W. W - velocity In Z-dlrection (nondimensional) 

WH - W at half-grid points 

WHLDT - time derivative of WH at lid (i.e., J-^WH) 11 = 0) 

X. XINT - integral of x terms on the right-hand side of Poisson's 
equation 

X - horizontal coordinate across discharge 

Y. YINT - integral of y terms on the right-hand side of Poisson's 
equation 

Y - horizontal coordinate across discharge 

Z. Z - vertical coordinate 

MARKER MATRICES 

The following number convention is used for the MAR = matrix sys- 
tem, which classifies points (or nodes) on the main grid system = 
(Refer to Figure). 

MAR = 0, points outside the region of Interest. 

MAR = 1, point on the far y-boundary. 

MAR = 2, point on the near y-boundary. 

MAR = 3, point on the near x-boundary. 

MAR - 4, point on the far x-boundary. 

MAR = 5, outside corner on near x-boundary and far y-boundary. 

MAR = 6, inside corner on far x-boundary and far y-boundary. 

MAR = 7, outside corner on near x-boundary and near y-boundary. 

MAR = 8, inside corner on near x-boundary and near y-boundary. 

MAR = 9, outside corner on far x-boundary and near y-boundary. 

MAR = 10, outside corner on far x-boundary and far y-boundary. 

MAR = 11, points In the interior of the region of interest. 
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The following number convention is used to describe the MRH (ma- 
trix for the half-grid system) . 

MRH = 1, corner at far x-boundary and far y-boundary. 

MRH - 2, points on near y-boundary. 

MRH = 3, points on near x-boundary. 

MRH = 4, corner at near x and near y-boundaries. 

MRH = 6, far corner on x-axis. 

MRH = 7, corner at far x and y-boundaries. 

MRH = 9, interior grid points. 
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SECTION S 
PREPARATION OF RUNS 



This section presents the steps to be followed In order to run the 
model for a particular location. 

1. The boundaries are chosen depending on the particular situation, the 
general idea being to include all inflows and outflows. If a heated 
discharge enters the body of water the region of interest must be 
chosen so as to include this since it is a major factor in determining 
the size and spread of the resulting plume. 

2. The grid size is chosen depending on the resolution required. The 
user should remember that the choice of the grid size directly deter- 
mines the maximum allowable time step since this is directly re- 
lated by the various stability criteria. (See choice of time step in 
Section 6.) 

3. Specify number of full-grid points IN, JN, KN and number of half- 
grid points IWN, JWN. Since the actual domain may be smaller than 
the total rectangular region, INxJNxKN, the marker matrices MAR 
and MRH are used to specify the domain so that points outside the 
domain of interest skip the subsequent calculations. 

4. IRUN is specified [- for the first run, = 1 for subsequent runs). 
KSTORE is specified to indicate whether any tape has been assigned 
to store results of the run. 

KSTORE = if no tape has been assigned. 

= 1 if tape has been assigned. 

LLN is specified to denote the number of hours of simulation to be 
carried out. 

5. The depths at various places within the domain are specified using 
subroutine HEICHT. The various Inflows and outflows to the domain 
are specified using INLET 1. (For details please refer to Biscayne 
Bay run, Sengupta et al. (1975).) 

6. The various data like solar radiation, wind speed, wind direction and 
dewpoint temperature are specified in a data file wh'ch is made by 
the main program. 

For further details see the next section. 
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SECTION 6 
INPUT DATA 

The data that is required for the execution of the main program is 
listed in Table 3 in the order it appears. Note, the data input symbols 
have already been defined in Section 4. Moreover, the following remarks 
should be observed. 

* Free format is used for all data input. 

* Distinction must be made for integer and real number. 

* The order of the cards must be followed. 
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SECTION 7 
PLOTTING PROGRAMS 

The plotting programs for the 3-0 rigld-lld model are distinct from 
the main program and subroutines used to run It. The user has an 
option of either using a tape (Unit 8) during running the main program 
TMAINN to store the results or just run it without storing the results. 
For making subsequent continuation runs of TMAINN all that is required 
is the result of the last hour in the previous run. For plotting, however, 
one needs the results of all the hours for which results are to be plotted. 
These results are used as input data to run the various plotting programs. 

DESCRIPTION OF PLOT PROGRAMS 

The following are the main plotting programs. 
PLOT - plots surface isotherms. 

PLUV - plots u, v components of the velocities (i.e., 'K' sections). 
PLUW - plots u, w components of the velocities (I.e., 'j' sections). 
PLVW - plots v, w components of the velocities (i.e., 'i' sections). 
SUBROUTINES 

The various plot programs and subroutines are shown in Table 1. 

Other subroutines seen In these programs (e.g., ARROHD, FLINE, 
etc.) are standard FORTRAN subroutines used for plotting, using a 
CALCOMP x,y plotter, and are hence ommitted in the above listing. 
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APPENDIX A 
EXAMPLE CASE 



INTRODUCTION 

The area of Interest is Lake Keowee in South Carolina, which was 
formed from 1968 through 1971 by damming the Little and Keowee rivers. 
The lake is located about 40 km west of Greenville and constitutes Duke 
Power Company's Keowee-Toxaway complex. 

Lake Keowee has two arms connected by a csnal (maximum depth 
30.5 m) . There are three power plants on the lake, namely, the Oconee 
Nuclear Station, Keowee hydro station and Jocassee-pumped storage 
station. The Oconee Nuclear Station is a three unit steam-electric sta- 
tion with an installed capacity of generating 2580 MW. The Oconee 
Nuclear Station draws in condenser-cooling water from the lower arm 
of Lake Keowee and discharges the heated effluent to the upper arm of 
the lake. The intake structure for the condenser-cooling water allows 
water from 20 to 27 m depth (full pond) to pass through. The discharge 
structure has an opening from 9 to 12 meters below the water surface 
(full pond) through which the CCW returns directly to the upper branch 
of the lake. 

Lake Jocassee Is located north of Lake Keowee and is used as a reser- 
voir for Jocassee-pumped storage station. Lake Keowee also serves as 
the lower pond for this station. The Jocassee station has reversible 
turbines with a maximum generating flow (into Lake Keowee) of about 
820 m 3 /sec and a maximum pumping flow (out of Lake Keowee into Lake 
Jocassee) of about 775 m 3 /sec, the net flow into Lake Keowee from Jocas- 
see being about 15.5 m'/sec. 

Lake Keowee has a full pond elevation of 243. 8 m above MSL. At 
full pond it has a volume of approximately 1.18 x 10 m 3 , an area of 
74 km 2 , a mean depth of 15.8 m and a shoreline of about 480 km. The 
outflow from Lake Keowee Is through Keowee hydro station and may vary 
from approximately 1.4 m 3 /sec (leakage) to 560 m J /sec. Maximum allow- 
able draw-down of the lake Is 7.6 m. 

A map of the area of interest is shown In Figure 3. 

PROBLEM STATEMENT 

The objective of the present work is to find the three-dimensional 
temperature and velocity distributions in the region where the effects 
of the thermal discharge are noticeable. The effects of Jocassee-pumped 
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storage station, Keowee hydro station as well as the meteorological condi- 
tions have been incorporated. 

The region of interest is chosen to include the effects of the Oconej 
Nuclear Station discharge, the outflow through Keowee dam and the impact 
of the J ocas see- pumped storage station on the velocity and temperature 
distributions In Lake Keowee. The depth of the domain is cut off at 16 
meters, since this is the level at which the thermocline occurs. Hence, 
for running the model, a constant depth region is considered. The plan 
view of the domain is shown in Figure 4. (Note: For variable depth 
refer to Biscayne Bay simulation studies by the University of Miami 
thermal pollution group.) In this figure, AB is an open boundary which 
takes care of the flow from or to the Jocassee-pumped storage station. 
'C shows the position of the flow In the canal connecting the two arms 
of the lake. 'D' is the discharge point for the Oconee Nuclear Station 
and 'E' is the outflow from Keowee hydro station. 

The inclusion of the above results in a domain 2895.6 m x 2438.1 m 
in the horizontal plane. The horizontal grid size (in x and y directions) 
is 152. 4 m x 152.4 m, giving a total of 20 x 17 (= 340) nodes in the 
horizontal plane, out of which 293 lie in the region of interest. The 
16 m constant depth region of interest is divided into 4 equal slices of 

4 m each, giving at total of 5 nodes in the vertical (Z) /direction. 
Hence, there are 293 x 5 nodes (grid points) in the region of interest. 
This region is specified using the MAR and MRH marker matrices (Figure 

5 and Figure 6) . 

Boundary Conditions 

On the Jocassee effect boundary, the flow, 4/ e loci ty (varying with 
time) is specified. Open-boundary condition (j— = 0) is specified for 
the temperature. y 

The same is done for the Keowee hydro boundary. The only differ- 
ence is that the values specified are at three points in the vertical plane 
(i.e., at K = 1, 2 and 3) since this region covers the discharge area. 

For the Oconee Nuclear Station, the discharge velocity as well as 
the discharge temperature is specified at the discharge point. 

Open-boundary conditions are specified for the temperature and 
velocity at the canal. This, however, leads to a possible violation of 
mass balance in the region of interest. This mass unbalance will 
actually show up as a variation in the water level in the lake which is 
beyond the capability of the rigid-lid model. 

At all solid boundaries as well as the artificial bottom (since the 
bottom is cut off at 16 m) perfect insulation (temperature gradient = 0) 
and zero velocity conditions are assumed. 

At the surface, the vertical component of the velocity is specified 
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as zero (rigid-lid constraint) . Surface wind shear stress and heat 
transfer coefficient are specified. 

Initial Conditions 



The initial values of the water velocities are assumed to be zero. 
The initial temperature of the lake is assumed to be equal to the am- 
bient water temperature (determined by running a one-dimensional 
model) and is taken to be uniform throughout the domain. 

CALCULATION OF PARAMETERS AND INPUT DATA 

Reference Quantities 

Reference length = L = maximum length of the domain = 2895.6 m. 

Reference horizontal eddy viscosity A re f = 0.002 L 4/3 

= 38311.48 cm 2 sec. 

For better agreement with data the value chosen is 60,000 cm 2 /sec. 

Reference depth = H = 16 m. 

Reference vertical A y = 0.002 x (H) 4/3. 

Eddy viscosity = 37.43 cm 1 /sec. 

Reference velocity = V ref = 30 cm /sec. 

Reference temperature = T f = 10.0°C. 

Reference time = L/V re f = 9652 sec - 
Calculation of Inflows and Outflows into the Domain (Used in INLET 1) 

Oconee Nuclear Station Discharge Velocity — 

The discharge is considered to take place through a point at a 
depth of 12 m (k = 3). The discharge velocity is calculated as follows: 



12 m 

> 


i 
' 






* -1 




152. 4 m ' 



The total discharge into the basin is equal to: 

(100 2? x V x 152.4 x 12) = Q 
m 
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where Q = average discharge in m J /sec 



.'.V = 



60 



m/sec 



= 7.42207 cm /sec 

The average values of Q over 24 hrs is taken since the variation 
is negligible. 

Nondimensional discharge velocity = rp— = -^r = 0. 24740 

v ref JU 

Keowee Hydro Discharge Velocity-- 

The outflow through the Keowee hydro station is through a channel 
152.4 m x 12 m. 

The volume flowrate Q = (152. 4 x 12 x V) m 3 /sec 

where V = discharge velocity (m/sec) 

Q 



.'.V ~ [Q/(152.4 x 12)] m/sec = (.-, 



) cm /sec 



152.4x12x100 
Q is specified as a function of time in INLET1. 

The procedure for nondimensional) zatlon is similar. 

J ocas see Flow Velocity — 

The entire flow to or from the Jocassee-pumped storage station is 
assumed to take place through the entire upper boundary (AB in Figure 
4). The flow through this area (shown below) is assumed to be uniform 
and is assumed to take place simultaneously with the outflow through the 
Jocassee station. 



16 m 




V = Q/[(16x13x152.4) x 100] cm/sec. 

Q = flow through Jocassee (m 3 /sec). 

Q is positive when Jocassee is generating (i.e., the flow is into 
the region of interest) and negative when pumping (i.e., flow out of 
region of interest) . 
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SAMPLE INPUT 

The following are the Inputs to TMAINN contained in the data file 
IPUT (which includes values calculated earlier). 



nput 


No. of Data 
In Card 


Symbol 




Value 


1 


3 


IRUN 


= 









KSTORE 


= 


1 






LLN 


= 


3 


2 


2 


WIS 


= 


37.43/60.000 = 0.00062384 






ABR 


= 


0.78 


3 


4 


Al 


= 


1.0 






AH 


= 


60.000 _ Q on:!9172 




30 x 2895 x 100 °-«""«»™ 






AV 


= 


(^|lli) AH = 402.08304 






AP 


= 


1.0 


4 


4 


EPS 


= 


0.001 






MAXIT 


= 


60 






OMEGA 


= 


1.8 






ARBP 


= 


1.0 


5 


3 


DX 


= 


152.4/2895.6 = 0.05263 






DY 


= 


0.05263 






DZ 


= 


4/16 = 0.25 


6 


3 


TAI 


= 


1.0 






TAH 


= 


AH = 0.01228172 






TAV 


= 


AV = 402.08304 


7 


3 


A 


= 


1.000428 






B 


- 


-0.000019 
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nput 
# 


No. of Data 
In Card 


Symbol 




Value 






C 


= 


-0.0000016 


8 


1 


TO 


= 


10.0 


9 


3 


EUL 


= 


980 * 3Q (16X100) = m2 . 222 






CW 


= 


0.0 






CB 


= 


0.0 


10 


2 


AA 


= 


0. 24740 






CC 


= 


16/16 = 1.0 


11 


1 


TLL 


= 


31.7 - 10 
10 


12 


1 


TAU 


= 


0.0152 cm* /sec 


13 


1 


DT 


= 


Criterion (convective) 

.» . Ax 152.4 x 100 
At < U " 30 

= 504 sees > 504 sees 
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Hence, convective criterion 
dominates; choose AT = 300 sees 

DT = ^- = ^°JL s 0.03108164 
Vef 9652 

Note: choose best time step by 
trial and error 



14 


1 


CTTOT 


= t ref /3600 = 2.6811111 


15 


1 


ISOTOP 


= 


16 


6 


WS 
TSU 








TDEW 
RADN 


See Table 5 






ISCNX 








ISCNY 




7 


1 


ANCLE 


See Table 5 
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LAKE KEOWEE APPLICATION-EXECUTION DECK 

The following execution deck is for use in the UN I VAC 1100 computer 
at the University of Miami. These may have to be modified if a different 
computer is used. 

(ALL PROGRAMS AND SUBPROGRAMS COMPILED AND STORED IN FILE) 

First Run 

1. 9 ASG, AX FILE. 

(THE FILE IS ASSIGNED FOR THE RUNJ 

2. ASG,T 8, 16N, TAPENAME. 

(A TAPE FILE NAMES '8' IS BEING ASSIGNED. THE TAPE IS 
9-TRACK, AND THE REEL NUMBER IS TAPENAME') 

3. 9 PRT,S FILE. TMAINN 

(THE MAIN PROGRAM IS PRINTED) 

4. 9 PACK FILE. 

(THE FILE IS PACKED) 

5. Q PREP FILE. 

(ENTRY POINT TABLE IS PREPARED) 

6. @ MAP.S 

7. IN FILE. TMAINN 

8. LIB FILE. 

9. END 

10. 9 XQT 

11. 

(VALUE FOR IRUN, FIRST RUN: IRUN=0) 

12. 2U 

(NUMBER OF HOURS REQUIRED, MINIMUM=1 HOUR. MAX=24) 



2H 



13. 

(0 IF MACNETIC TAPE IS REQUIRED TO STORE RESULT. IF 
NOT, ANY NUMBER) 

14. ADD FILE. INPUT 

(INPUT DATA FILE FOR THE PARTICULAR RUN) 

15. FIN 

EXECUTION DECK FOR PLOT PROGRAMS 

1. ASC,AX FILE. 

2. ASG,T 8., 16N, TAPENAME. 

3. ASG.T 11., 16N, PLOTTAPE. 

(A MACNETIC TAPE FILE NAMED Ml' IS BEING ASSIGNED. THE 
TAPE IS 7-TRACK AND THE REEL NUMBER IS 'PLOTTAPE'. THE 
PLOTS ARE STORED ON THIS TAPE) 

4. @ PRT,S FILE. PLOTTER 

(THE PLOT PROGRAM IS PRINTED) 

5. PACK FILE. 

6. PREP FILE. 

7. 0MAP,S 

8. IN FILE. PLOTTER 

9. LIB FILE. 

10. END 

11. XQT 

12. ADD FILE. INPUT 

13. FIN 
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Table 2. Subroutines Required in Main Program TMAINN 



No. 



9 
10 

11 



Name 



DVISV 



DVISU 



Description 



DVVY 



DUVY 



DINERU 

TPRINK 

PRUV 
PRITEX 

TPRIN1 
STORE 2 

RWR 



Computes D1VY, D2VY, OIVX 
and D2VX . 



Computes D1UX, 02UX, and 
D1UY. 



Computes D1HVVY. 



Computes D1HUVY. 



Computes D1HUUX and 
D1HUVX. 



Prints temperatures at a grid 
point. 

Prints the values of U and V 
at all main grid points. 

Prints the No. of iterations 
(ITN) and final residual error 
in solving the Poisson equation 

Prints the input parameters. 

Stores values of input para- 
meters and physical quantities 
on tape #8 

Computes real vertical veloci- 
ties from modified vertical 
velocities used in equations at 
integral grid points. 



Remarks 



Called by subroutine INTE. 
Schemes used similar to 
DVISU. 

Called by INTE. -p, |^ 
are computed at inteVior, 
boundary or corner pts 
by scheme similar to the 
one used in DINERU. 

Called by INTE. yz (hvv) 
is computed for interior, 
boundary or corner by a 
scheme similar to the one 
used in DINERU. 

Called by INTE. ^ (huv) 
is computed for interior, 
boundary and corner pts 
by a scheme similar to the 
one used in DINERU. 

Called by INTE. The re- 
sults are used in Poisson 
equation for pressure. 

Called by TMAINN. 
Called by TMAINN. 
Called by TMAINN. 



Called by TMAINN. 
Called by TMAINN. 

Called by TMAINN. 
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Table 2. Subroutines Required In Main Program TMAINN (Continued) 



No. 



Name 



Description 



Remarks 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



RWRH 



DENSTY 



TEQB 



OLOT 



TEMB2 



TEMU 



RWH 



OLDUV 



UVTOP 



UVT 



Computes real vertical veloci- 
ties at half-grid points. 

Uses the equation of state and 
computes density field from the 
temperature field. 

Allows for vertical mixing at a 
particular grid point. Program 
is called by TMAINN. 



Sets the values of temperature 
field at time step 'n' equal to 
the temperature field at (n+1) 
after all computations for time 
step 'n 1 are completed. 

Computes temperatures at the 
boundary points in the domain 
of interest. 

Computes temperatures at the 
interior points of the domain of 
interest. 

Computes vertical velocities at 
half-grid points. 

Sets the values of D and E 
equal to U and V respectively 
in order to retain values of U 
and V at one time step lag. 

Computes U and V at the top 
using wind stress boundary 
conditions. 



Called by TMAINN. 



Called by TMAINN. 



If the temp at the grid 
pt just above it is less 
and the difference is more 
than a specified maximum, 
the two temperatures are 
averaged. 



Computes U and V for variable 
density at successive time 
steps. 



Called by TMAINN. 



Called by TMAINN. 



Called by TMAINN. 



Called by TMAINN. 



Called by TMAINN. Com- 
putations are made for 
MAR = 11 only (internal 
grid points). 

Called by TMAINN. 
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Table 2. Subroutines Required in Main Program TMAINN (Continued) 



No. 



Name 



Description 



Remarks 



22 

23 

21 
25 

26 

27 

28 

29 

30 
31 

32 
33 
34 



PRE1L 

FORCE 

DPSXY 
ROINTY 

ROINTX 

CORINT 

INTE 

WHATIJ 

WHTOP 
ERROR 

READ2 
INLET 1 
HEIGHT 



Computes pressure for far 
field from Polsson's Equation 
at half-grid points. 

Computes R.H.S. of Poisson's 
Equation at half-grid points. 

Computes DPSX and DPSY. 

Computes Y in the Poisson's 
Equation. " 

Computes X in the Poisson's 
Equation. " 

Adds integral of Coriolis 1 
component XINT and YINT. 

Computes XINT, YINT, DPSX, 
and DPSY. 

Computes the values of W at 
I, J from the values of WH at 
IW, JW. 

Sets the value of WH equal to 
zero at the surface. 

Calculates "Hirt and Harlow" 
correction term at half-grid 
points and at the surface 
(WHLDT). 

Reads in input parameters and 
physical quantities stored on 
tape #7. 

Puts in velocities u and v 
pheme discharge, etc. into 
the model. 

Inputs depths of the basin 
into the model. 



Called by TMAINN. 

Called by TMAINN. 

Called by TMAINN. 
Called by TMAINN. 

Called by TMAINN. 

Called by TMAINN. 

Called by INTE. 

Called by TMAINN. 

Called by TMAINN. 
Called by TMAINN. 



Corresponds to store 2. 
Called in by TMAINN. 



Called by TMAINN. 



This subroutine is for a 
constant depths model. 
Called by TMAINN. 
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Table 2. Subroutines Required in Main Program TMAINN (Continued) 



No. 



Name 



Description 



Remarks 



35 



36 



37 



38 



INITIT 



INITIA 



READ 3K 



I PUT 



Sets initial temperature field. 



Initializes values of U, V, WH, 
W, D, E and PI NTH. 

Classifies region of interest 
into interior, corner and 
boundary points using matrix 
MAR. 

Data files containing values of 
input data for the respective 
days. 



Sets the temperature field 
equal to ref temp at all 
grid points. 
Called by TMAINN. 

Called by TMAINN. 
Called by TMAINN. 
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Read data cards 



I 



First run? (IRUN = 0) 



I 



-YjMLj 



READ 2 - Reads tape for 
data of previous run 



INLET1 - Inputs V, U, 
TD to start run 



M 



READ3K - Classifies the re- 
gion Into interior, corner or 
boundary points. 
INITIA - Initializes U, V, W, 
WH, D, E and P. 
INITIT - Initializes T and p. 
HEICHT - Inputs depth. 
INLET1 - Inputs V, U, TD 
TD to start run. 



ERROR - Computes WHLDT 

WHTOP - Sets WH equal to zero 

WHATIJ - Computes W 

INTE - Computes XINT, YINT, DPSX and DPSY 

ROINTX - Computes X D 

ROINTY - Computes Yp 

DPSXY - Computes DPSX, DPSY 

FORCE - Computes FH 

PRE1L - Computes PN 

UVTOP - Computes U and V at the top 

OLDUV - Sets D = U and E = V 

RWH - Computes vertical velocities at half-grid points 

WHATIJ - Computes W at grid points 

TEMI4 - Computes temperatures at interior points 

TEM8 2 - Computes temperatures at boundary points 

OLDT - Updates temperatures 

TEQB - Allows for vertical mixing 

DENSTY - Computes density field 

INLET1 - Inputs V, U and TD every time step 



z 



A- new- hour? 



No 



Yes 



RWRH - Computes real vertical velocities 

RWR - Computes real vertical velocities 

STORE2 - Stores computed results on magnetic tape (unit 8) 

TPRIN1 - Prints input parameters 

PRITEX - Prints number of iterations and error 



Figure 1. Flow chart (main program) 
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PRUV - Prints U and V 

TPRINK - Prints temperatures 



I 



Time Up? 



I 



No 



Yes 



Put another EDF on tape (unit 8) 

PS 

Stop 



Figure 1 (Continued) . Flow chart (main program) 
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J=l J=2 J=Jn 



* i t I J 1 1— ■ * H 



THERMAL 
DISCHARGE 




I=IN 



Figure 2. Coordinate and qrid system 
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Table 3. Input Data to TMAINN 



Input 

# 


No. of Data 
In Card 


Symbol 


Definition /Value 


1 


3 


IRUN 


= 


for first run 






LLN 


^ 


No of hours of simulation 






KSTORE 


= 


if no tape is assigned 

1 if tape is assigned 


2 


2 


WIS 


= 


Nondimensional vertical eddy 
viscosity 


3 


4 


ABR 
Al 


= 


1 /Rossby No. = rj — 
ref 
Coefficient in front of inertia 
term =1.0 






AH 


= 


1 /Reynolds No. = 

Ref eddy hoz viscosity 

U , . L 
ref 




4 


AV 


= 


(1/e J Re)(e = H/L) 






AP 


- 


Coefficient in fron of pressure 
term = 1.0 


4 


4 


EPS 


= 


Convergence factor = 0.001 






MAXIT 


= 


Maximum number of iterations 
for Poisson Equation 






OMEGA 


= 


Relaxation factor = 1.8 






ARBP 


= 


Arbitrary pressure = 1.0 


5 


3 


DX 


s 


Horizontal grid spacing (x dir.) 






DY 


3 


Horizontal grid spacing (y dir.) 
Ay/L 






DZ 


S 


Vertical grid spacing (z dir.) 
Az/H 


6 


3 


TAI 


a 


Coefficient of convectlve terms 
in energy equation = 1.0 






TAH 


= 


Horizontal eddy diffusivlty 
AH (usually) 
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Table 3. Input Data to TMAINN (Continued) 



Input 

# 



10 



11 

12 

13 

14 

15 
16 



No. of Data 
In Card 



Symbol 



TAV 



TO 

EUL 

CW 

CB 

AA 

CC 
TLL 

TAU 

DT 

CTTOT 

ISTOP 

WS 

TSU 

TDEW 

RADN 



Definition /Value 



= Vertical eddy diffuslvlty 

= AV (usually) 

= 1.000428 These are coefficients 

= -0.000019 in the equation of 

= -0.0000046 state for water where 
p = A + BT + CP (gm/cc) 

= Reference temperature (°C) 



= Euler No. = 



qH 

(IT ,) J 
ref 



= Temperature gradient at vertical 
boundary 

= Temperature gradient at the 
bottom 

= Nondlmensional discharge velocity 
= (discharge velocity) l^ ref 

* No dimensional depth = h/H ref 

= Nondlmensional discharge tem- 
perature = (T D - T Q ) /t Q 

= Surface shear stress (from Wilson 
Curve) (Refer to Figure 7) 

= Nondlmensional time step 
= AT(L/U pef ) 

= Converts nondlmensional time to 
hours 

s Number of hours of previous run 

= Wind speed (m/sec) 

= Air temperature (°C) 

= Dewpoint temperature (°C) 

s Incident solar radiation (w/m 2 ) 
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Table 3. Input Data to TMAINN (Continued) 



Input 

# 



No. of Data 
In Card 



Symbol 



Definition /Value 



ISCNX 



17 



ANCLE 



= +1 If x component of W is 

negative 
= -1 If x component of W is 

positive s 

= +1 if y component of W is 

negative 
= -1 if y component of W is 

positive 

= Direction of W (degrees) with 
respect to the x axis 
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Table 1. Plotting Programs 



No. 



Name 



Program Description 



Remarks 



1 


PLOT 


2 


PLUV 


3 


PLUW 


4 


PLVW 


5 


ECHKON 


6 


CONLIN 


7 


ENDER 



Plots surface isotherms 

Plots velocities, K section 

Plots velocities, j section 

Plots velocities, i section 

Calculates equal temperature points 

Draws the Isotherms 

Writes the values of the tempera- 
ture on the isotherms 



Called by PLOT 
Called by ECHKON 
Called by ECHKON 
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Figure 3. Lake Keowee 
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Figure «J. Lake Keowee (region of interest) showing Inputs and outputs J for 3-D model) 
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Figure S. MAR marker matrix 
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Figure 6. MRH marker matrix 
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Table 5. Meteorological Data for Lake Keowee (February 27, 1979) 



Time 
(hrs from 
midnight) 


Wind Speed 
(m/s) 


Air Temp 
(°C) 


Dewpoint 

Temp 

(°C) 


Solar 

Radiation 

(w/m 2 ) 


Wind 
Direction 
(Degrees) 


1 


1.833 


-0.33 


-2.78 


0.0 


15° 


2 


1.073 


-0.72 


-1.67 


0.0 


75° 


3 


2.325 


-1.61 


-1.61 


0.0 


60° 


4 


1.565 


-2.22 


-2.28 


0.0 


15° 


5 


2.056 


-1.83 


-1.89 


0.0 


50° 


6 


1.788 


-2.17 


-2.22 


0.0 


85° 


7 


2.012 


-2.72 


-2.78 


20.94 


85° 


8 


2.280 


-1.67 


-2.78 


1 95. 39 


60° 


9 


0.626 


0.01 


-3.33 


369. 85 


5° 


10 


1.386 


3.06 


-2.22 


544. 31 


75° 


11 


1.609 


5.83 


-2.22 


655.31 


15° 


12 


1.788 


8.83 


-1.39 


725.75 


40° 


13 


3.129 


11.06 


-2.78 


746.68 


80° 


14 


2.593 


12.28 


-5.00 


704. 81 


70° 


15 


1.520 


13. 39 


-5.56 


579. 20 


80° 


16 


1.207 


13.89 


-5.56 


383.81 


75° 


17 


1.565 


13.83 


-5.61 


146.55 


55° 


18 


1.609 


13.72 


-3.33 


20.94 


15° 


19 


2.056 


11.72 


-4.44 


0.0 


30° 


20 


1.162 


9.72 


-2.78 


0.0 


25° 


21 


1.772 


8.33 


5.28 


0.0 


55° 


22 


2.861 


7.78 


5.56 


0.0 


55° 


23 


2.995 


7.00 


5.28 


0.0 


50° 


24 


1.386 


5.28 


3.89 


0.0 


60° 
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Table 6. Inflows and Outflows to Lake Keowee 



Time 
Feb. 27, 1978 


Oconee 

Discharge 

(m 2 /min) 


Oconee 
Discharge 
Temp (°C) 


Net Jocassee 

Flow 

(C.F.S.) 


Keowee Hydro 

Flow 

(C.F.S.) 


12.00 a.m. 


7505.3 


18.6 


-14395 


48 


1.00 


7498. 1 


18.5 


-18754 


48 


2.00 


7492.0 


18.4 


-18805 


48 


3.00 


7492.0 


18.5 


-18713 


48 


4.00 


7491.6 


18.3 


-18698 


48 


5.00 


7494. 3 


18.3 


-18688 


48 


6.00 


7488. 2 


18.3 


-15939 


48 


7.00 


7481.8 


18.2 


3484 


3668 


8.00 


7485.6 


18.3 


16823 


17540 


9.00 


7488. 2 


18.2 


13503 


8488 


10.00 


7497.7 


18.3 


5470 


8096 


11.00 


7504.1 


18.3 


100 


2680 


12.00 p.m. 


7503.4 


18.4 


100 


48 


1.00 


7506.0 


18.5 


100 


48 


2.00 


7506.4 


18.5 


100 


48 


3.00 


7503.4 


18.4 


100 


48 


4.00 


7301.9 


18.4 


100 


48 


5.00 


7507.5 


18.4 


100 


48 


6.00 


7511.0 


18.4 


100 


48 


7.00 


7516.2 


18.4 


100 


48 


8.00 


7518.9 


18.3 


100 


48 


9.00 


7520.4 


18.2 


100 


48 


10.00 


7516.6 


18.2 


100 


48 


11.00 


7509. 4 


18.2 


100 


48 


12.00 a.m. 


7507. 2 


18.2 


-4382 


48 
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Figure 7. Keowee hydro discharge (February 27, 1979) 
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Figure 8. Jocassee-pumped storage station dlscharqe 
data (February 27, 1979) 
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APPENDIX B 
FORTRAN SOURCE PROGRAM LISTING 
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LIST OF MAIN PROGRAM AND SUBROUTINES 



46 



,*.N*i»i u.TxitNs roa CRtiic: :s 5 »*» jj *t laisO;?- 

i ;• t^is is t--; -tis p^oc " '•"■> T *r '-3 sijia-ip -oii.. • 

j ;••••••»••••*•• «••••••••»•••-•••-••••»•••«••••••'•••••• •••••♦■<.-•• 

c • 

PUiieiEn Is: i 7 , j.niJO • »N = 3 . I -'•- it t -<«'' i ' t' < »'•'"' : ■• 

7 I "• C S S I '. Ul 1S,«|S,»M , . I IN, JN.»S I , .1 I'. , JS,»SI ,.n| l.M.j..H,> ?. I , 

9 C.i-1.011 l-s,-i.M . iIst i lu, j .i ,t Ini i In. -si . «i I'.. j".»si ,.i Is,.n .-ni , 

CiIi:i.-M.Mlir;.,y/l,n'IIt,y1l,«lSlI<.,jM,^Hl!.N,j.M/"l!.'.,..'.i 
II :;p>i i !•. , jm ,J?S» I t*«,js I 

;: - f'.sici »3ii"M 

i i Ii£r.SI3'< T I If. ,jS.«si , I HI IN,JN,«-ll • I U » I • . J'..«SI . *CI I •. . jU.'i.t . 

• ^ C !'. H I IN. J *',»'<• , -<IST| I IN, JN ,>SI , *C • IS, Jfl.nSI . T *C ><"- ' 1'-<.J .,«M 

; - c:»Essios r. ii. n, -«h, «m, »Ob<i t.N, j. ■•.,«'»• 

[. ; 'pension jai Is,„s,«ni , vit In,jn.*s » 

i? sin « iss 

1: I -. 1 1 = r S - I 

i: *£»: I.I'j" 

«£lO I ,LLS 
9EO 1 ,» S T JSC 

; F:a-if 1 1 

IT3T 1:3. 

n! tOTlO.O 

:£*0 3 , »» lS,«b* 

;£0 2 i » I ,»n,iv ,iP 

5£»C 2. Si's • "»» t f .O^EGl , »3eP 

s£i- 2, :< .cr.c; 
wcifi : . t n ,hm, ii » 

!I ;E12 2, TC 

'.? 3£l3 2, EuL.C-.Cb 

!J *£»3 2,»a,C£ 

C -E*C 2,Tll 

• « ( J i 1 I : i v I s 

! t i 3 i 2 I : < « I S 

!' 1 1 I ! CtfV I S 

! - i ; i « i : i v I S 

! . » 3 1 5 i : v / 1 S 

. : 3 3 : vv I S 

S£»G 2,tly 
«E»0 2..3T 

. • seid ;,crt3t 

3£ia:,isiOP 

. • i fJ»Mf II 

;l2=3i»0i 

T3£r;T0 

•5 - E f • * • 3 • t 3 • C • t • T o 
.; If i I3ir. .5 1 .31 03 TO 3 

1 T ClLL *tlC !« « I . -<• IS . JN. 1- . J» . I •'< . J.!.,H»« ,«««! 

•I ClLL ISlT!»llN,J1,«1 1 I«1,J.S,U,J,.,<N,D,t, 

■:: a> . I . j,» , t. . j.,i = 3p i , . 

• ' c»ll islT:iii. J .*.:N,jf..«s,i-.ji.,i..fi,...s,»,d 1 c,i 1 wvi.-4i.M-i . i • i > . 

:'. Call ►•£ I j" t i I , w ,« , Is , w f. , „ •. , 1 1 , i.i , ». i . CC I 

j; CIll I St £ T i ( I ,„ ,> , In , jf. ,« % , j, v ,* ,5 i I i Tu it> . I tt <3 ' •"' ' x • • 

I * i 3 T •. 

{.- i ::stisuE 

•5 ClLL 0£l32(U,<,-».P,Ii-.«,I».Ji..I'«.J'<.i»'<.I»'<.J"S,J,f."'."l,i'l. 

: - C'«li5i - 9M,»I,«M l i<,l?,3i,Ci.C2,3r,tii,«,|lUf,.,.3,.>n,TiI 1 I»>. , T 1 . , • 

; : isiST J3 J, » f a T . l«u».T*J» 

;• Hi F3-?r*»Tl»i,!.-J6.a< 

;. nTT3T::TT j T • U „ T 

• ' CiLL tstETiU, ..«,:•;, jr. ,«s,u,v,M, J ,T,tJ,iii'i.L.3i,'i'Kii 

i-. - ::stisu£ 

; * :l2:3»«C» 

•. iflnTfjf.EJ.C.Ci 30 (0 tis 

•: ;- ti ki. si : i ,iiT3» 

•t *£iC 2..S. TSj. TOEj ,»-;s, ; juNJ , ISUsi 

•' ;c»:2t«sjL£ 

•' p3:-.t loi ,.s ,Tiu,T;E.,,ij'i,»',: L E,M i r ji , is5i.» . I sv.< 

r. ;ti » ;a-iT i u ,s i • , • ,f\2.t\ . ;i • , * . ISi i 

M s! CO'. TISuE 

'• ;ii. CCsIIsjl 

" jj i uM.li'i 

;• 4ti; : , . i , t Su , i at. , » .l). , ; s- 1 ■ . i s jfi i 



0F POOR WAUTY 



48 



PRECEDING PAGE BLANK NOT FILMED 



> 4 
I- 

J.' 



1' 
1 » 






i :\ 

i * 
i 1 1 

i i • 
; i- 
: i' 
1 1- 
i : ' 
i i > 

\\i 

! :t 
i :.' 

i : ■ 

i :• 
i :• 

i ; • 

.. » 

! I" 

: :i 
I ' " 

i i! 

I !• 
I >' 
I !• 
. !' 
! " 
• H 
l • } 

i • : 
i •. 

1 .1 
I-- 
i.« 



iii 



l : ■ 



t S = T 3 '. F • " l.'TS.M 

r t • t :f tjt .; t 
f MIMi;! \'Z f 
'■'it ?fd*r w :.i/;. 

tiiitiij-MCfi, r »■ c ? 
c j siv.-ai-f ss:oMi:t3. 

CC-»tst : i ".it I i3(C«CtSi ; iioii • Ui.lNsl.'v IhiON'ui. 
I»u«:iQ.l»«l»SiM«'.u».t"»i;.ai'"-<)."Wl.|S.i.(« 

tiuT:i3.ii»i«c:ii«soL£»n.jr»5»;^i»ivuNt 
c«:sr iti.rso,T-,« , .,j£t»<l»'<i.«iS4.tsTo>',iL 

; i k l .ni • i j 1 1 . - . ■> ■ ; « , j • . i 'i , j 'i . » 'i . i>'i,..' H,ii4i 

C»tL !'i';Mi., ■.h,..^ 1 . ,u,v,« ! n||iH|Xi.«iil,i|M,ilsl,i l,i 
;ir,,lv,Mo>,t*ut I 3i,^>,^. , 1 0,f,1l,J'' J i.JP4l,»> > l 

:iu fCJi-. ti!^," ,h,j', ■ • % , • a 4 1 u , ^ , 1 1 s t , • : m , s : . ii i , h i .) i 

C«cU 'i;;sl>ilwi>il , ii.ikin , ii;iiur l J.'i«iliti | i(ui,i , 

;»cl »ofitti i ,j,(,|i, , jn, is, ; i, u», j. .■u.i'-.t.iii., •<!,■«»>», 

C I it t ,m , I IN I I 

; » v. w i •» s « i 1 1 ,.'.!•. , j»i , [..^..i.'i.j.'i.r^i .j'j'i'iji.iii ,"»-ri 

C»LL ' 3 * C t i!,.,!.,«- 1 | 1M,i!'iI | .*iJ.Ji | J>,x|,«i,'<i,^.i, 

OSl. C'il, •' ".Ji 4 . iN.JN. 1. N, .. •.,-.!'. Ii.-iInIy, „,*,Iu,.,1lW. '• I, (, 

C»i.L ' | )iUUrS,»li|t,,S 1 ,i-. , i, lItN,u>'M,U• , £», r H,JL;,i; ,, tj*, 

Ci>>'".l.^,«,i..j..i3>.ri.ii.i.-, .j.s.ioa^i 

CUi Jim l,. l <,I. IJ t l |'i,,'i l >'i l |i l s l> ii'i n : l >.^ l [i>i, < ,ji l ji, > ,, 1 
C i I % T I , » I '. I l,Ui...3',i;,l' 1 ,l'>,lv,||,»l,»l...', J ,M.I 

C »V.L U»IJt'l , ',J,'».'t,|lL,I,I,J 1 »,i , ;,lN 1 jS,lN 1 rlI,«»»| 

C « C L JLuOVl!|Ji< ,! HJ'|,< I , * , ■ , _ , i I 
j'a JlU. I [ ,.,■ ,|' 1 ,j'i,-'.,r., J ,.i,, I 

ciwb i«ii i » - » « » ! ■ ■ j ■ , i ■* . .* *. ,«%,;• • ( . 
c>ll ■ " ' ' i v 1 1 , - , *■!•■. -.;••. j •• . 
is c;st:-. u £ 

: o : : ; ; i . i •. 
jo :: -:i ,.s 

. I t . j , : i : . i 1 , j , l I 

:: CO 1 , ti'ioi 

i : ! c i • i . i •< 

.: J J j: I ,jn 
. i I , j, I i : , . ) 
!3 CC. IjSuf 

:* «.:•. usa 

;'a T£»lt I I , j .« , Pi,*'. ,i'. . j, . , I . d ,_ . , 

c:s , 

c;» ,3:...3i . t«! , t«m, u , ,j i.r, : .«• ,••' . -«i . «* i , r*rf ,u • * i 

.'in tc«s ." I I .j ,» . t •. uv,>s, Tl,.' i, Ji,,t;,.'»j, .i',m;, i.i.i. ,ii 
;-i,Hfi 1 t3j f -,f tv .'it,r4«,)j.;'i 

C>1* jL3flI,.,li,IS,«»,«S,t,t5| 

;»u -lC'iT, j, ►, !«.,.■.,«•, ,l„,Ii 

i.'»i.l »cjj»ii,. 1 »,: - i,.s,"s,t 1 -i-;i 

c*ii 3issi«it.j.* .'..-»,; . . j-i.«N, i .-. , j«'. .» , j,c ,*i*,*i<). i . 

C«;.J0w. ■»*<■' . t if <" | 

:j :jtj i s •» . : » 

« :i 
c Jsisr *::ii . n. . i ,» , i v i : . .• . « i , j : . , .-. 1 1 

C'.:j fje-iti/- l : • ,: J, Ji, • is ' . I It i«. •« :•. » !/ • < -vt iO t 1 1 r • / 1 » . 

J : « a : : i . : s 

J C « 3 j : 1 . . '< 

. i 1 . . ■ I i :. J i 1 , j , 1 i 
- : ;;m|i„( 

."'a i .k f 1 1 1 : . - , •> , : % , ji. . « 'i , ii , . ,•• , u , i , i u , 1 1 , 1 1 1 ,(i i , i, 1 1 3 1 1 

r :-( :tt;r |.;t let 



l.l I.Ji.Dl,,!.', 

'. ,;.s,..n,.,«m,-<i-.i 



49 



IH 


: 5* 

u: 


l : ! 

t • * 


i * - 


I • I 




I * * 


1 . * 


* f ■ 


It* 




1 • * 


1 * 


i £ * 




1 ^ 


i *: 


i * » 


t • * 


i M 


i •• 


i f. 


!- 



:^i n-i.jc .?«tti oo to ..... 

»« ' u . ; ; 



• . J » N , J y N , U , V , k N , .1 I , . 






>! 



h r ic r scrrc r«i tot 

►*!nt *j,hrroi 
f»:st »j, tiui,i»o» 
f o»»«Ti n, >u 



?o J ::i ! i!:. , ;sv:c , »fii'*;:!';. , s-!::/' s »!;t» n . ,, 



1 5l 



Cso rt„c 
f.o 



50 



iS».'i»S»l t I.COSIst rO"» OCmJ 0% S "4Y 5J »f U?«4:]& 



iMti sueaouttsc 
l »lst. 



• DOS IM'EuBK Of COfllSUS C3-PCSC-.I fO iIst 



sudaoutisc coPisiii,j,».:s.jN.« , ( 1 i89iij.v,iist 

JlMCSSlOS UltN.jri.ANl.tfliN.JN.KNI.llNTIlN.jNI, 
CjSl .H»A I Jtj, jM 

00 10 I :l. IN 

10 jIJ.jn 

jr i«hi I , ji ,li 

: o i « : 2 , « i 

i : t, 1 1 1 , j i : 1 1 s 1 1 I , j i 



|St ,;.• 
1st i is 



1JM1MI 



• 


1 1 s t i r • j i 


a 


COsi piuC 


4 


cost jsur. 


13 


CONTINUC 




StTuRS 




CSO 



111 JO I J i 

>i3x*il t I , 
r tstl I , ji t»a»«M| i t , 



j l • • ■ I I . -i. 
J I • I U I 1 , J , 



I - I I • » I 1 

i-l I 'Ul I 



, J , » I I ' 
1 J 1 » I 1 1 



51 



li»«'.l jll 1 |.3£ 



• 


VI 


3 


i: 




i : 


» 




1 









52 



! 



1 * 
J I 

i ' 

; I 

r 

if 

; J 



M 



• I 

i J 

« I 
it 



•• l«. :!'•£*•. '09 C*t»f£0 as S "«' SO »T ll:CU:U 

'IMIKKIII • •IIKIIKIIIIIIIMMI 



IIIKtltd 






>»•« • 1 « * r « « 



■ ••(•tllMMIIItlfMII(*l«»ai 



!•••••• 



:i 



j: 



j> 



j- 



? " cs ' • , - , <:''..A.»M.» l [- Jl .s 1 ,- n ,Hi<!-..^i;'<i3 iNijsi 

in-isi t ,ji.i :.pi so to so 

I' i"«si ! . _i ,c ;. 1 1 so 13 J I 

;f i-ui i ,ji.c:.;t go iv> ;: 

!f i-i'i I .- i .r . . ji si io j j 

i'"i-«'i : .. i .t:.«ii 3o tg i» 

: f i-i-ii i ,-i.ro.si so i j n 

\f I '**! ! . j I ,1 :.bt CO TO Js 
! r l»»*H.JI.£k.7l JO Tii 1/ 

if i-«° 1 1 , ji .c; . e i *.o to jj 
: r ■«»••( : , ji .c:. * i go tj n 
t r (-««! i . _ i . e o . umgo to .3 

. l-IJu' : (ill I • 1 ... n I «UI I •!,.., * I 'Hi I [ • | . Jl-ul I -| , j,» , 

"•ui!-i,..« i«m( i i-t,jn/i.'«oii 
: l>«u» ' = i -Ji I • 1 1 .#« »»vi I . I , j,* i «h| i j • i , ji-ui i-l , j, ni 

w-' TC «3 

c:nt t«iut 

.l«ui:iJi[M...m«ui[>l,j,«iiHtU'|,ji-uil-i,j,iii 
*«Li:-i,j.»i»Nlii-t,jii/iji:n 



3I«JV l|»t«l 



I Ht , i: i j i j . i , j,, i ,vi [ . i 



t I I • I . JI -L'1 I-| ,j,» I 



:j rs so 
c:nt:*4v* 
: iHuuj:ui im ,.,M«ai jm. j,<i««ii:« i, ji-ui i-i,j,«i 

:i"U»':ijiI'l>..'i«»ii'l,j,<i«H||[.|,j|.uu-l,j,«l 

*•» • :-i .„.» i"«! 1 1 -'. . j i )/ 1 ;•;• i 

jj 'o st: 
c:.t :nlc 

:iiCU<:i<«H:it<i,ji«jUM.J.'>l«UltM.J,4l-J«Mllt i jMull,j,>l 

'■ji i .-•■>• —*t 1 1 •: • ji*ui i •.*,j,« rnjit •;, j,* i i/ij»o« i 
•:.7V".""J?!» ii'J.'i'-i.T .' ?•!•-•• »•»• jm.j.hi-1. hju ,ji.u«i.j,«i 

^•»tj«ji«»«-»*tiT*? I ji»u<I*C.ji»i«¥iI«j.j,«ii/i;»oii 

3 J TO J 2 

::■. t i sue 
:«ui:-i.j,*i'wii:-i,ji.wi:-:...»>«uu-;,j,.!ii/i;.jii 
«• ! • ' !"i ■ J l < '.•.iji«u1i-j.j,«i«(ii-;,j 1 (n/ij«ou 

y w I 5 J 
CONTINUE 

.'l-Uiri^HrilMiJI'Uli'l.J.'KullM.ji.l-I'Mlil.jnuil,.,.! 
r«ji:,J,'i--t(I«:,jl»uti.; lJl «|.ai:.;,j,«ii/i;.n l i 

- - i 7 V " ". : "l'"!j! , !'*; i " L !!'! , " ,,l " l i , J ,Ji " , 'i , "">» | " l "i.j.> i 

: 3M C.jC 

. »u i I-l ,j,- i«- t i i-l ,jt i /i 2»;t i ' '"" 

: I »>j V i = I J i I • I , w . « I • > i I . I J . i .~ ! i I . I , „ i -u ( ; . i j , , 

:•■ i : -i .-.- i»"t t : -i . ji i < i !•:» i 
-; »: sc 
::-«t f-j? 

;iwLu«:i'.»«IlIt!,ji.uiI«|.-.'l»uilM,-.il-l«Hllt.Jl«UII.J,«l 
r;t«!.j.«i-- i •'.Jt'ui ;.;. J ,« i.ji i.;,j,.ii/i;.j»i 
; l-y»,.l..H I • ,Jl«ui j.l.j,. )«viI.|.j,ni-3.Hlil,j|.j ( l.j,. i 

u J ' C so 

::m inuc 

:i«yu;:tui t«i.j,«j»iiii.|.j.^i — lUMui-oi t-t,j,»i 

:•• ii-i .j.« i*h! i i -; ,ji i,i ;,j, i t.-i"' 



'0 3C 
.Jt 



:i-mi:i!«hH|, ii.ji| 1 . 1 ,i„,ii 1 .. 1 »,.,.Htii.| 1 jii U i|.|, Jl ,i 
C..(l-l 1 j,->i.-liI-;..i.^ii.i,j..i. l ,ii-; 1 j l «ii/i;.o«i 

.-i^V'J ; ' '"T 1 ' : 'r '; u ' : >-•* ' " ' ' >■>•* •••••nt i i-i ,ji«ui i-i , j .« i 
z *i' \'J:i" , " , ' t i*'.-''.! !-;.j.«i«*ii-.' ,j,» n/coii 



53 



S* 



.1-. v v>:i!«~IiJ,-i«JII,.,«i»viI.j.*i-m»hIiI-i.ji«.i<:-|,„.»i 

:•« 1 1 •: .j .' 1 1 -'. ji •. 1 1 -; ■ j.» i«k • l-», j,» i i/i ;«&< i 



54 



il'.'fS«» >34 CKE1IC3 3S S "»» 40 »l ll^Ss.'S 






1 1 



■r 



r-ji^sat.'s i;uni!N ii •<»L f 03 1 a *o- • 



3 

i: 

:i 



r 



soaeout t-.c ;« , sitii.j.l'.,jn 1 iw.-w,!.n.j : :- • 3 j? , :°snJi p, 2! 

:i <e"sjpn »T i.n.j ■- n i . c *- $ » i !•'. J-. i ,c ps» i :•<,-•■» i." »»i :•«. j <> 



» .P.0» .a? ,««» l 



33 



IP j:i . J'< 

:i 



t : 



iaSiU.Ji: l"M..J'. l-PlJ.-J,J»l'PII-tJ--t -J {■<- ' 
3PST II "ji = ir«ii».jjl-Pl I-.J--1 I •"» I--I.J-I-* 1 * I«-l . 

COM t'mC 

C"«0 



■ i i i/i?*n< i 

■ j ) i/t r»n T i 



55 



1 ••• i i.:l 



,i ' ;; CU»T£ 



i; 

n 

i - 

t: 

i " 

i * 

i • 
, > 



i." 









n 



it 

3' 



: i-tssii-. 

\f l»UII i J 

:r irisi : , j 

;r i-i-Ji ! . j 

*f i«»ai I . j 
K l"»'il .J 
tf I"U| I , j 
If l"»3| I ,„ 
I r , - A3 i ! ,j 
;n»nu,.' 
If t-»ii i .j 
3 i »tvi: i u a 

: 1 4 1 1 . j - 1 . * 

a to so 

CCvUsyf 
3 Imuv » : i Jt 
C • V I I iJ-l.x 
40 TO SO 
C3NT jNUt 

; Ihu'i i : i"» 

f»IIiJi«l'V 

jC to in 

j: t: su 
„ 1»l v » : iu t 

: . 4 1 1 . j - i , - 
:: if 4 J 
;:•(' inuC 

:iuv:i )• 
r.»i I .j-i ,« 

S3 If SO 

2 liu* * : iu i 
C.i i I . J-I .* 

33 r; SO 
Cf.TlNut 

3 l«uv » : i •»• 
C . i I , J , » • • v 

30 TO so 
COnM-iuE 
:!huv:h)I 
C • i I J • J - 1 , " 

a i: 5>i 
:3i« t"ji 

; IxijvTiia* 

:c ': so 

: t - n » : i ; • 
r •» 1 1 . j- i ,• 
;;•.! isj£ 

,-£T '„•*•! 
•-•..I 



3 Is 5 -»' ac »T tl:u»:08 

•jc ca-pj'rs :imu«i usJ3 s» >ja. :ntj « 

Pl'Vfl I . J.« . I'- 1 JS.*'' .'J, V ,mI . 0» iC IhuKJiHISI 
l.tJ.31 30 '0 50 

i.c:.u go to u 
i.cj.ji 30 rc Ji 

I .[ 5..' t 33 'C J J 

i ,c :.< i oo to j *• 
i ,t :.s i so io :s 
i . t ; . s • 30 io jt 

I .£:.? I 30 TC J7 
I.C. 61 33 u >a 
I .C3.» I 30 K !* 
I . £ : . t 3 • 3 T \j * 
T,jM.«l»V«tiJ , l.«l»HllJiJ«l»-UlI.J*li*l 

i»»n! f j«iii/i;*u" 

Mtii,ji«uu,j,iin'vtt,ji»i-»»»<iii«j-n , u«iij-ii»i 
i.Mti:,j-:i»uii.«i-J.'>t«»iiiJ-Zi*i»/i? , oti 

MlltiJ»li»'JlIiJ , li»l«vi!tJ , l(*i-J*MllIijl« 

I , j. I ,* i «v I I , j« I . » > ••'! • ! ■ J« 1 1 -ul I . J*l . a I 
f-1 ( ! , J-! I l/l*'»u» t 

I .J* li» »»vi I ,j» t ,« i»mI t t ,j» i i-ui I tJ-l^ni 

i«»! t t .J-l I l/i2*U« l 

MllI,JI«UII.J|*l»Vlt.J.I*l-«t«HtlI.-'-ll»UIIlJ*lll«l 

e»«li!,j«?i«uiI,j-:t'»i»»MiJ-!.'«ii/i*«Q»l 

I.-»*i» , «'"vil,j«i,"i»»'f«i.j*i»-L , ei.j-i.*i 
i - — 1 1 1 , j-I 1 1/ i3»0» i 



IH.JMI'U'I.JM.'il'VlItj'J.KI-J'MjI'I.JI* 

I,j,«i-Mlit,.»;l«uiI.j«:,»i»»iI.J«}i«li/i2«0»i 



l l j«li'i , i'lliJM.<l ,H MI.,Mi-(lMiJ-lml 
i • » I i t , J - 1 I I / I ;> • ' I 

MtlI,J«l»«Jll.J«ll»l'Vll,J«l.<l-J"MllIljl» 

iI.j.'1-«!i!,j':i«uiI.J'.'.«i»viJ,j«J,»iT/U»0»I 
«IiI,JI«OII,j,«I«VI!.J,«I-'.«h:iJ,j-|I»UII,J«I.«I 

l-IlI.J'.'l'UlIiJ-J.'ltVII.J-ItMI/IJ'OTI 



56 



I'- 
ll 

!; 

• > 

12 
h 



31 



! • 
I? 



lie ".* C^tll? CN 5 "•»» JO »I t t s 1 : ••« 



ji 



»>. 



35 



: r i •• » * 1 1 . j i . i z . 3 1 
:? t-141 : .ji.c:. 1 1 
:« i-m :, ji .t:.:i 



I <• i - « » 1 1 . .. i . c : . 3 1 
! ' i " i * 1 1 . .i i . e : . < i 
if i»m i , ji.I ;.$i 
in-»9ii,.n.£J.hi 
in-nu.ji.fc.Ji 



i3 
»3 
33 

on 

j3 

JO 
S3 
S3 
10 
03 



< l I 'i , 

if 

j: 

33 
3« 
3'. 

3» 
3T 

3a 

3* 



,J'(.. , ll,Mll|N,^SI.»iHIISiJNI 



r i 



■ » 1 1 1 , - 1 . c : . » i 
:* i- oi i , ji .(.:.« i 
;« i-j-Ji t ,ji .£:. juic«"» 
; iu« noi i «t ,^,n i-H t*i.j>*i •/• J«a»i 
; l j » : i u • « . j • l , « » -j » f . j - J . « » i / 1 » »3 » i 

;.' w «:i.JltM. -<••-? "Oil. J. »l«Jll-l.Ji«l>/10» 'Oil 
c;j»:ii' itiJ'ltai-I'Ui!! -■.«•• uitiJ-li»M/iO»»OYi 
3J TC SO 

3lji:iui!*li.(«l-uH>liJi*il/i;*0ii 

:."ji:tji t .1 ,j,« i -:•!.' i : ... « i «ji :-i u.« • i/i3«»o»i 

;i.jt:i3»ji!,-.»l«-'lI,J-;. •>!-•<•. i:,.-l,»M/U»aTl 

:;j»:i«iiij,«i«(jiiij-; > «i-^«jiii--ii i «ii/io>»o»i 
iw »: tc 

: :*» i '.suf 

;i j >:uiI'1,j,»i-ui:-|iJi«ii/i.-«oh 

!, - j»:l i I • I ,j,il - J •uil, «,«»••'• I-l . j.< ;i I/I3»»0«l 

.l.T:m'jiti.Mi»i-J»ui!,J,<l-Ll!,J'.'i"il/lJ»Ot 

>;«« :'w< : •_■•;.- 1 *ui t ,j.« i -»«ui i .-• i.i i i/io»»o» i 

;. to jo 

; ,„•» = ici i , j» i ,« i -j 1 1 1 j-i •« i •/ 1 ;«o» i 
::u»:ivjii,-«i,'»>-r«uii,j,«i«jit,j-i 1 «ii'io»«OTi 

,l s ,i:i'.fUlI , l.^.'»l*'»L'lI,J,«l-UlI»i,J.»M/i;«0«l 

::ui:'ui! , :.-.«i-. , «t!it«!.ji«»«uii.j, , <ii/io>«oii 
:: to bo 

;iti':ioil.J»li"l-oiT,j-l,*M/li«3Ti 

L:j»:i-i!,j»»,»»-:«i.iitJt«i«uii|j-i,«ii/io»«OTi 

;iji:iJf(jlt,j,»i-'»«ui:-l,j,«»'glI-'.J.«ii/l?«0«l 
C.*-«:<v.i!.J.«i-"«ui'-I.J."' - uiI-*,J.«ii"3'*0'i 
3J to so 

«,:m :«u£ 

:ij»:ij-uii,j,«i»i.Mt.j-:.'<i-'*»uii 1 .*ii*ii/i<!«o»i 
::«»:iuii.j.»i>gi:,j-;i"i-:«ji2.--».»M/io»«D»i 
:i,ji:i'<<iJi' , l l .',*i'-'«i'iliJ>*t-uit*>iJ.>ii'i?*Cii 

::ji:iuii-:,j.«(-?«tjii»i.j.-cuii,.,'M/i3««3»i 

,o «; su 

::'.tl"u£ 

: Ui :iui t 

C tu» : i v. • ! , 

::j> :iui t 

; ; . ' : i tf i ! 

:: t: 53 

!r-.t:'j£ 

»ij':i.«iji:,jm.«i*.'»uii.j.«>-^ij.^»:.«ii/ij»o»i 

;.\i:iuii,.<;,«i'Ji!.Ji«i-.' , vi:.jMi«n'icncii 

;lui:i«*>j itMi«. *i-'*i.ii l j l 'i-vii: a :ij|ft>i/i;*9ii 
:.'ji:iwii*:...i>i-.''<<jti'i.. a «i*ui!.j l 'ii/ioi*oii 

:. ': >a 

; iji :ui i • i..-.» i -oi i *i . j.* i i/i :«o» i 

:; u »siji:.j«l,«i-ui!,j-l.»ii*ii«3»i 
;'«t:iji:«i. -.»'-: •uii.-.«i , yii-t.-.«ii/i5««5«i 

.;. 4 »:ivll.J'l,"l-J«UiT.J.«l , ui:.J-l.»ll/l3'*0»l 

;: »c i? 
c;-.r iNjf 
Z tu» : i . »u i I , „• l .» i - "u i I . j«« I -ui I . -• :.« 1 1/ i ;«Q» • 

:; u *.ijii.j«;.M«uiT,j l >i-;*i.i:,.>i.«M/iOf*3*i 

21ki«:tl»j»!...'i*-'»iHi-l,j,«i«viit-. - ,j,«ii/i;»!?ii 

:;ji:i»it.j.>i-?»*jit-t.j. , i , 'ji:-;,»,<ii'iOi»oii 

.c »; 53 
;:-.t ;v u £ 



■ i.J.'i"UUMiJi<ii/i:»on 

,j»!.»l-Jl!.J-|. ••»/!. ••J»l 

. j* i .•« i -r.'ii ; .-.« i «ui i ,j-i.« 1 1 / i3t»o» i 



1 ' ': .<■!•• 



■' t' 



57 



3ij':i!»uii...«i«i. , i! ( j-:,4i-"»u(:,j-i,«ii/i:«f>ii 

:;ji:iuiI.j|Hii'i|,j.j 1 «i',«ji!,j>li«ii/i3' , D'i 
UN- - '. 



58 



" I»!S itJ'OUtl'.E CC^U'CS Jl*» .3JVT .a I » « (. D2»» • 



It 

i ^ 

l! 
I- 
I! 
1^ 

1 ' 
! J 



:i 



p 



i I 



Jl 



5! 



!» 



r- 



S-sSVil I'li "vliv I I , J,« ,I'(, j •(,»•(. J, rf.nt . 3« .O'.niVJ ,02v» ,nivf .A?v< 



; i-ctsiO'i vt i'(,j'(,«m 



ifm'u.jtiij,;! 

If l-isn ,ji ,C3. 1 I 
:ri«ni t , j i . £ 3 . * • 
j f i » • ■» i j , j i . t j . 3 I 
!fi*i?iJ<*i.c;>di 

' '' 'ijiit.' 



JO 
JO 

00 

u<3 
GO 
53 

:o 

GO 

in 
■) 



it 

10 
TO 

rt 
io 
t« 
u 

TU 
10 

to 



!2 

•3 

JS 
Jb 
17 

;a 
n 
• o 



.' |»I9| t . j),£5.4l 

:fi»i4i i ,ji.£:.n 
|f|"»J|! ,ji.c:.si 
if I'titi.jt. a, t) 
i c i»»' < 1 1 j i .c :. tntJo 

rin:i<ilMi v .n>«(!-l,j,<ll/i2«0il 

;i vr:ivi i ,j.|,»i-vi r, j-i,< i »/•:•:» i 

:;yT:Hil,j«l,M.}»»iI,j,«i>/iIiJ-l.<ii/i3i«0»i 
50 fO JO 

:,v.mut 

CN«:ivit»JiJi«»l-vtr-IiJ,iiii/i2 , 0*J 

.;»i :< < ( t »l ,J,»>-;«vl 1 ,J,«I »*l l-i.Jt*i l/i3i»0»l 

:;»T:iviT < j.»i*vit>J-?i«»-»»»iltj-ltM»»/lOi«QTi 

-: r: sj 
cc-.nsuf 

..*»iT<*it«J,j,»i-r»vil,.,m«»iI-iiJt*n/iDi»oii 

::.»:i<it.j»; 1 i«i»»MtJt«i*I«rf«Jij , i«»ii/ic»»oi( 

jj r: so 
cr-itisuc 

::.t:i«<i l j'],Ai-?«vit,j.«i'vu,j-i.Kii/iof«o»i 

3lwi:i«»»ll»l.j,«i-!»<lI,J,"l-vlI»2.J,'»ll/l7«0«t 

:;ii:i<ii»z.j.«i-?»v<i«i.ji«m«ij,j,«)i/io««o«i 

gj TC 50 

:iYT:i¥il,j»{i>«i-vi!tJ-li»n/i2*D»i ' 
j;v>:mi!,j'1,'m.j«vii,.,ki»«i:,.-i,»i>/(0t«o»i 

:i»it|j«<ili..iii»-'»»vit-l 1 j,«i»»il-2,j,«ll/lj*0«» 

::.i:i<ii.j.-i-;«vif-i,j.«i , *ii--,j, i *i»/<o»«oii 

CC TO 40 
C C'i T IVj£ 
:i<»:i3«VlI 1 j,«l"i«Vlt,»-J,<t»ylI,--;.»ll/IJ»0Tl 



< t i / IOi«o» • 
!»viI,J,*l-<iI»:,..',«M/[?«C«l 
V( I • ! , J,* I • i I I ,. ,« 11/ IQ««0» I 



if:i*ii,J».,A>-*ll,j-l,<li/t.;0»i 



*t . t : i > • w l t« 1, j,« i 

jo r: so 
::\t isuc 

3N«:i<l!'|iJi»l-VII 

c:.i:i.i:'i.j,M-3*vii.j.«i'»ii-ii-i»i'/<c»«o»i 
::.t:i<tr,j'i.>>i-:««it.-'."i«*ii,--!> 4 i , "3»«o»i 

JO T3 50 

:.-'iTisut 

Jl.':i-.«<it,JMi*l*3 # »it.J,«f-«i:, - *?,«ll/l2»Oirl 

c;m!HiI,J':,«i«»i],j,<i.;«.'I1,ji|iMI/hj»»C»i 

3Im:h«uIM 1 .'.«I'!mHiJi«i.»i|i2 1 j 1 «ii/ij«o«I 

::ii:i#il'!.Jt«i-?»<it»t,j,<i»«rJ,j,«iii/i3i»3»i 

CJ 'C iO 

:in:iiiI'l ) ;.o-«i|.l,j,»ii/i2«'jn 

ji»»:i*(t.j«i,«»->'i!tj*it»ii/i;«;»i 

:iii:uilMi- ( «'*i*"»liJ< l «» , <"I-ii"'» l «l'/lO««0*i 

;:.»:i«ii.j , i.*i-k«vii,j,<mvii,j*i,*ii/ic»"Ot> 

;: f5 50 

. :'it piu£ 

;u»:i*»¥ir,jM««i-?»«<iiJt"»-»»iiw»ii*ij/.i2«0fi 

;;.T?t/if.j»3,»i>vit f j,«i-;»Mtt.j«ii»n/iOY«ori 

Cl«i:iJ»<tI.«.»i-»»viI*l 1 Ji"i , *iI-r I ji<li/i2»0«l 
32. i:n»t:iJi*i-. , »/it-l.Ji«i' <.«[-;, j, <(j/|Di»0«) 

;: io sl' 

C 3ST fiuf 



59 



so 



tjntsni:...»i.»ii.j-:,«i-;«»»rt--ii*»»/io»«o»» 
;i,i:ij»*i: 1 j,»i-"»vi:-i,j,''i»»i:-:.j.»ii/i:«o>i 

3 £ t j 3 •. 
EM 



60 



; : i-!i Sj;': u rr,c c : *• - j r c s oi-«.» 



3 

I* 
it 






: i*£ssic« •jii , «,j'« 1 '>'-i,fii\..'v,»si,M|i; , i,j , n.'<i8i:s,jNi 

ir i«h>i r , jt.t:.?i so u 53 

:r i-m : , ji .£:. 1 1 30 r o ji 

;'i"«'ii.j.i:.:i so : o j : 

.f !-»•» I : .Jl .i:.?i jo to j ! 

'.r i-i-Ji I . j i .J;.- 1 oo T 3 J- 

.Ti-iau ,j|.f;.« I 30 tj ]s 

;f i ■*»* 1 1 .,i.£:. si so ro j<> 

I •- 1 - » -I l | , jl.£:.?l ;o to JJ 

i? i"»»i i . j i , c : . a i so t; u 

ifi>>»ii,ji.i:,;i 33 'o ."» 

jr I»11| t ,jl .t J. IU»GO U "C 

:i-\.< <:u I t .-•• 1 ,«>•* t J , J. 1 ,« l«nj I I , J. i |-v( [ ,J.| ,* ,m 

c.i[.j-i.«i'"<iii 1 j-iii/i;»o>i 

oo »3 5p 
ji c:*iMnji 

;j-vyf:iJ»-Itt,Jt«vlI.j,»l«vil,j,«i«Mlil,j-?l«v(i,j-:,Mi 

CiiiI,j'.',M'<«Hii[,j.il««tt,j.|i*init,j'ii«li/i2»0'ii 
:j TO 5 3 

:i-.vr:i<it.:tI,JMI«vi!,JM,«li«l! 1 J'li»l-]»Mltl,jHvll,j,.i 

! r CT'i'IsuC 

:[»iV':i(II,JMi*l'VIIiJ , i,<HMli|iJMI-»H 1 J-Ii«n 

c.(i t j-i.«i«Hiii,j-i>»/i:«0'i 

33 TC SU 

:i-vvT.-i,'i:,j'i,«i«vii,j»t,«i«Mtii,»«ii-vii,j-i,*>« 
: 1 1 i ■ .'•! i> i •>•! 1 1 . j*i 1 1 / 1 r«o* i 

-3 '3 50 

:i»vw:i!«-w:iI,JI«^lI,.,*)»viI 1 J,<l«HlU 1 j.;i«vii ,_•-.?,» ) 

C»i|IiJ-J,M'»"i'tlliJ'll«»l|,J.|,<|tVII,J-|,l(ll/l2«CTI 
33 '3 SO 

it : 3s r • sec 

:i-VtV.IVIt.J'|.Al«Vll.J>l.«l*Mtl!,JMI-Vlt,J-l l ill* 

C't(i.j-i.«i«»iti,j-iii/i;'C«i 

j u » 

;tH^v*:i4«Htit,^<|)*^i] l j«( l iii«vi; l j l j ( -|.]« M |it (J|a y|| 4 | 
C;»i2jJ i <i-":i!.j«3i«vi!,J«;.«»«vil..«;.«ii/i;«aTi 

3t".v':i,it..<|i» |, viI.-i , l, , l«»riI, J «ll-viI.j-l,Ki« 

' . 1 1 . j • i ■ 1 1 •►• t c i . j - 1 1 » m : «o ' i 

*. 3 J3 3 J 

:'.iv,i:i»tHii| l jttmt! l jMi<i«vil 1 .Mi«i'l«ntil.jl«»i|,w,«i 
C«»|I, J, »l-"Il!.j'3t«*i;, .,•:,• I »v i ! ,„• ; ,• i i / i 2«0r i 

3 3 T 3 S3 

::•. mnu£ 

:i<. v:i !•«:(:,.• i. vii. ..o«vi:,j.. i. win, j-?i»vii, w -:,«i 

C«» iI.^-3.' (--«m! ir.J-l i"<iI.J-v»'*«»'»»l.--l.'*l»/l»»C 1 '» 

; r * 3 ■• * i 'i o f 

• £ I .. • * •( 



61 



1 1 1 



5 

4 

7 
a 
i 

i: 
1 1 

i .' 



! i 



ii 




62 



I 



4 

r 

1 1 
i: 



C" 

c 



ejJ mc CCHC3 



I? "it To »T IbrOf : J5 



t't|\ ^OS" "• fuCULUCS '"£ *IH' «N0 "»'»C0* C3H»tCM3s T £ p>. it t, 

; subnet 

SudaOUl InC CSS JS I I.' . J.St !• i.«,3l ..»,.hl3T ,«n,i4hi 

a i"i ss io'< <i»i | ?i'N*ij.Mi.Mii < 'c,jk'i,< , ii 

C .'1131 IS 'HC U-f Ot^ivtfJiC or . it HILT CIO POINTS »T LID 

00 HOJ I.: I, I.n 
UO !i:u .'.: I . J.s 
If !-•»•.! |.,jv I .rj.UI GO 111 !0C3 
.«i:?M!....i:«.«lt..jKt!i/U' 
KjC C - n » ; *iue 

it f US I 



63 



■ ;» ••■««»! I •.fjJCC 'J« C»r»!t3 3'< S «»t »3 II llilisi* 



I 



r 
» 
i 
I* 
i : 
i ' 
i r 
i • 
r 

I* 

1 1 
t i 



J* 
!t 

i< 

!• 

!' 
I? 



t 



• is s«»'ii»cu«fii cc-'-'mi w.f » 



.i Ot eOlSiONS* 



I.**. 



13 



SuioOU'I'.f r 1 locCI!.J.I«.J-.'I , it,f[St,.MV,Of,0«.a»|Hl 1 M«,MT 
C * 9 *i 
'C»'Si,3Pfr,r.. t |P.|v l js,| 

J ff'lilON «ISf I IN.-NI . » 
Ci'il .>'! I l'.. jS i t 2t"ti I ts, . 

: i-( '<} ion *•■»»• 1 i«n,.'kv i , 

; l"C 'i(ir. hi iv . jN.«'ii , » 

• i t 

.10 im l:| 

.; up j:i 

If i-t*i i 



• S, J i.S I *!Nf».i>|><tt.d,v.tijL,189," 
I-tl!V,jVI,.Mi.jllt.S,JWM ( Mll|S, 
S».J"l'tlS,-SI,«>Ml»S,J.St 
»lS!«|tf.,J , i ,'«%l | *ISrMlN,*S,«NI 
I I '* . J '< • * 'I I . "" » ■» I I S . J S I 



M ,*SI 
JNl .«« I I 



IT l»l» I I , J 

L.'ji i I .-I: 

3t»5» I ! ..'»! 



I 

j. : ! 



Ci)\' I'.uf 
CON' I'll.!. 
30 13 1. 

33 r 

1 f I '•IMI I . 

C p l>'i: io>>> 

2 ►• * » « : 1 3 e $ 
"imihiii I , 
h t>: i»t i j 

C « In i : i » s 
J » I \ f : ii ! -4 

•"II IH I I 1 , J 

f >• i t • ,„« i : 

f|wiM«PP^IM 

CJ'iM'uC 

Ci.t ISuf 

U 'u c s 
f.o 



.1'. 

. -" 

i.l f .1 I • CO t 

:r?« I I . Jl-CUL 

Pf«i» I t . JI-tUL 



«0 

• «» I ■< t X I I,J,<M»I t •J,* I • » B •» 

••4|St , I I ,j,«t-ltfO«UlI , J,» I 






..<.} .CC.3I S3 

1 1 1 . j i • n p % 1 1 : 

i I I . J i • a » ', » I i 
j i •■• 1 1 1 • i , j i • 

ji"<ii 1'iiji* 

! I {• I .." •• 1st 

t I ] [ . J • t I • ' I s ' 

I •» t I I • I • Jl •« 
11 . / » " I • I - 1 I . 

utiUmi i 




I IP fUll I « 



60 



c . , »is ■"joa*"*" °u's c .i ■« s i « n r jc<"- f ,<! :c:i.j is w ?»t« 



:o» 

131 



SJd"0U'IM »<Ct5 M 'II,j,».r<,JN,RN,Ht.iii,M».CCI 
3 t»£ Nil ON Hi ! !', , jN I ,l'l I Tl, j-l I ,il? I I't, JN I 

00 100 !:!.!'< 
00 10.1 j:i,jn 

»! ti . j 1 1 c <: 

ii ii ,ji:o.o 

lj-i' hut 

:c ;oo ! 1 1 . i % 

*>* IN f 101 . ! , ixii I . ji, j: t . jni 

C0N» INuE 

(iHiTi/' l:*,I!/,' 0£(">t'/$« . »f l« . M 

CO 



65 



' *, I • S t « I I 

t 



t 

I* 
II 
i: 

t* 
i« 

i ' 
t .' 



I I . I ■. J r I » ' » C R C » ' C ON I* •<»' 1* »' 1 5 ; 5 1 : 3 

; ImIS PU03S1" IsI'MLUlS t» r - V»tutS Jf UiVi-H.j 3.C,»hlH 



C I 
10 

1 1 



s 

Cl 

3 

C3 

C» 

5 

3 

u 



3 
I 

C I MM 



;oo 



uaoouf t 

Wiiia 
i is, JN, 

t « t m i : . 

• I. CO'.O 
JOT I 
130 J 

o las « 
1 1 . j t « i 
1 1 .j.« > 
1 1 1 j. « i 
1 1 • jt» i 
1 1 • j , « i 

On' iNuf 
it conh 
.j run ( 
o Jm j 

po :33 ■* 
« i i » i j« 

O 1 *! |'4u£ 
iCTUBN 

:*i0 



C • f C N I * "> » t 7 n » I 1 5 : 5 1 : 3 

3«i« IslU»UUiS I"? v»LutS Jf u.Vi-H.j 3,C,»hlH 

•If lNIIIlfIN 1 JS,«S,[»N , .J.N.U,rfi*,WM,O.Eil i t'»'H.IiJi'<.t>'t. 

N U(I"< | JN,nSI,«IIN,J'(.»SI,.ir«.J > *i»SI.««II»N,Jy'4,«'n, 
ANI ,tl !>!, JN,«NI . 

<*, J.NI 

I f !3'<S OS U »"0 ' 
= t . IN 

: I . j f. 



i, 
»■-.,■... 

I f !3'<S ON U »Nq < 
:| .1". 
:l .jn 
:l ,«>. 

:u 
:c 
"C 
:u.O 

"CO 



I I ICSS OS 
.-•l.I.N 

«: J ,-w(. 
, „ w i : i « 8 P 



W H kt t O P H 



I ,«N 

• 1 :3 



66 



• M 11 
1 



\<n 1 i. |s| tit ro<» Clftrco ON \i *»i 7«i »! ll:JS:.'S 

;■»..••••••«*•••»•••••••••••••••••••••*•••*••••*••••••••••••* 

C T« f S »"JJo3»" IMHUl.SS !€"<• «'<0 C C '« S I " 



«•««•«•* 



4 




iu 


I 
t. 




£74 


7 




CI. 


■ 




c: 


; 




:i 


1" 




u 


It 




s: 


M 

* i 






i' 




I' 


i k 




33 


I » 




( l 


1) 




80 


4 ' 


it 


t.:i 


;: 


i: 


C3 


:i 


i: 


CO 


« ■ 






• i 




03 


> 




K 


:« 




C3 


;* 




t • 


• i 




i J 


* * 


21 


c: 


:■» 


j; 


c:< 


j: 


:c 


C3' 


!l 




St 


i i 




Cv 



tr .•»«{ 
•^ssio 

2:tTC- 

« • a • i o 

io r- 

10 j: 
i •«»iJl 
I I «: 

I | w ,« I 

1 1 .J.« 

NT tNUt 
ST I'luC 
S! ISut 

;q ii 
:o j. 

I I b , J» 
f. T lsuC 

Nl ! Silt 
N< *.SUf 

J 



it f. t ' i m i . j.» i in, ji.h'i, :., j. , :»v, juv, *,s, j, r,5o, 



a i 

N T<lN.J(«,*VI,.JOit'N.JN,KN>,'.< l*N. JKW.«NI ,»0m 
> »kQ I IN, JNI ,»««i I.*, Jto'J » 

tse r i / '»j£r 

• t •! 0» TO 

I . is 
1 , J'l 

I. -I. CO. 01 CO TO 12 

• r'l 

I too 
I :f»0C 



: 1 . U N 

I . Ij. I .t:.CI CO 10 7! 
• ,«■« 
.* I :tOO 
. .« i :»0P 



!«■(, jwv, 



67 



.!•• .mi 1 1. ['.i.£' i cut cicmc c*j s -»t at »r 1 1 : J* s i? 



I 



« t 

i 1 
t * 

i I 



t- 
6' 



»« 



M 
J,* 

M 



t • 



: '»is sufloouu'iE roii I'.ifi i*io oufttts fO" 

C JOiilN 

*'"""" "uSCUllNl - |Nlffll|,J,»i,I'< 1 jN,«N,U,V,HiGiltfO.«».7LI..Ot.M»IOM 
0ME'*SI3'< M|I'i,JN.'»''l.ulf< 1 J".» , *I.UlI^.JNi'*'"l 
3 !■»£■«$ I 3M < < f',JN,r»SI , !l IN, JSiRN I ■ 101 IN, JN,«"< I 
ISC': ""3 I 

i sit i :mi r or 

C3t-fr.,l : tMjs FP0QB4" 

c • sffC.'bircH*oi;fVo<J co*"Cn'S To sua* os stop 

c i C"»'«r.c. 



4»S 9EEI ./Jt'ICN I'tcinciu;. 'Of 
jsr?s -usr c><*Nic O sj.t specific 



,«<ri| :jn-i 



c : " - C'i ' 



•,HOf Cm»jGC. 



IC 



Cl 



ei 



ill ,| . }■:»» 
ill ,1, >»:»• 

i ii ,l , n:n.o 
i ; I , I , J i : 1 1 1 
Oil I . 1 . 5i:tii 

r :2. CO 1^25 TS 
t:;.l-IS?:6SJ 

Mis3i!ct'!ato.i"«o.Tso».i.t.i.aisw:sr»i-ii..j95- 

r'isol*GC !l.n.»-<O.ISOT.lt.5.0iSv:Sf • i-l §.75* I 

nMo'.Tt.s.3.isi.'s:i.v£.s.:is.:sf»uii6.a;j« 

a. rs- 1' i. ••< Tspr-s.ai «n. fs<i 

r i ijoi.cj,i.r.»'.o.ts:i.i.c.u.aisv:-sr •!(! i6.s:j- 

.1 1/3. |.| f S:'-»..1l-li.Si3l r n t 

r i isaf .Gt . i i.c.»'.o. t su r ,u .: J.3isv:sf «a.J . _ , 
ritso'.:t.'i.i..» , <J«'soT.L£.r'«.ois»:-sf*iii«.5«o.i»i 
r sc t --J. 1 1 



-II4.7S-1* 



CO-fT-iT : STOP C'Uf.Ct . 

co ;g ^i,«'i»i 
3a :d j:i,j'4"i 

ji I . j.k l :4v 

» 1 1 . j.« i -i.a 
;i i . j.«»::.J 

ni,j.«i:ii;,j,«i 

T C • I ,J.« I : 'CTi J.« • 

."> ca , i'!''of: 

:z : ? » :i ,"'<"i 

::»>»'<:'if ) sr»or C""<Of. 

1 1 » , s , « i : : . «o i « , } i « » -o n . s i ■ I 
iuJ,«,iti:}.«uiS,5,*i»ui9.S,«i 

> i r , 5 .« i : J . 3 
i i > . ! . « i = r . ."» 

CO-'.wt ! S T JP C"«sGt. 

C 
IS 



s 

1 

1 

Cl 

I 

Ci 

t 

a 
j 

N 
I 

! 



OHt IHul 

•:C.QS' 
f I T SO T . 

' I tsot . 
tsc'-». 
» l> so'. 

•HSO 



• 



it. 

rirsot. 
*2 «: 

i|1.7.» 

Hl.'i' 



a«s:» 

Jt .O.O.lNO.TSOt .Lt ,4.;iSV| :O.J«8«4j . . . 

jt.4.3.»sO.'SOI..C.'.5i'<t:Si«lil|7.S»«0,0*«l/?.l' 

Jt!3l!3"i«.3.MD».».t.i;.OiS»JSSi«Ml.a»»-J7.i<»i/». 

3i.i;.u.»N3.»sot.n.:"<.3is»i:s««o.a«4 
I.) 

i : S v I 

i:S» I 

i : 1 1 i : , 7 , « i 

« i : ' C 1 1 : , ' , * i 



U I 1 . '.• •: t I l! , ', it 



68 



i\ 
a* 

11 



ro«i!.;.«i:roi u.?,m 



'KUJilillilu 2,7. 

to. ll.J.s, .-!;;?' 



Si 






69 



;< ••.!* ' I 1 i . Is r£ r 2* C'£»t£3 ON 5 "»r 80 »I I 1 : J6 t 1 ? 



I 



t-IS iu?4ouM%c CO'PU'Ei » Is' •' Is' iSIM 1 i. OpSt. 



7 

J 

i: 
n 
t: 
i .' 
i» 

i ? 

13 



: » 



•t 

j» 

• m 
I'. 

i t 

J» 

«<* 



4 I 

c "' 

si 

t 1 

i- 

i-. 



3. 






5 ua sou rise jniei :, J( «. i M.js.'«N,j,v,a,rti.H«,M»,«»iJ,M'<tiM'iTiiJ 

C.1I ,1" ,Arf, TIU« • t»OT 
Lllf SS 1 -- ■ J - " 



UiIS,JN,<Si,<|JS,JS,hNI,.i:s,JN,KNI,'»»HIIN,JHI 1 h1IIM,, 
-i I IS ,.N I ,nl ( ! i , J'l I 



» J IKSI 



OPS< 1 1", jii ,r - 



[c 

0t*£\SI0N 

p'«£SSl5'i _, 

5l*CNSlO'l 0^ S«l f N, Jll .QPjr ( [S.„NI 
1 "INS US OlIN.JS.HNt.cl IN, JN,«NI 
CO 2U0 t = 1 » IN 

:o :co j:i,jn 

If l»is. t .ji.cc.ni so to 20U 

< 1st 1 1 , jl :3.3 

» I •. r « r , J 1 : . 

3C 190 »: I ■■% 

Clll QINtWVHItjidiNiJNfrtNiUt^Mt , Ol • T , I HUUX iO 1 NUVI , »»0I 



C*(.L 
CUL 



iu»Tli,j,«;iN,Jf#,»K,UiV,Hj,O»(0lMUVT,H«Qt 
0VVTlt,J.*.IN t jS,»N,J,V,Ml,D»,01MV»T,N»ai 
0vtSUII,J,K.IN,jN,i«N,J,V,Ht,O»,&T,0tUX,02U»,01U»,p2UT ( »ir»l 

Ovi$*ii.j,»,is,«,N,»s,j,»,Mi,D«,ot,oiy»,ojv« l oivT,o:vt 1 »ioi 
?l?:n,j 1 ».is,js,nN,uiy,w,Mi,Mj,Ht l rn,3r,o?,3luj/,ij, 



ciijt,'»ut,jiv^j,oiu;.3 2u^.oiv;,o?v;,ouJ7i 

If M.C3.D GO to 1300 
If l».C:.'M 00 TO 1Q13 
iSu":i>;*iOi'*i'ui«0lHuvi«>«|it,ji«oiUM2i 
C-ln*lO;ui*HtlI,jl«0?UT*H|II l JII 

r-«H«iOtu«"x«ii,ji«oiuT«M»i[,jii 

C'»(»ll.a/"IIIiJIIM»Jli<l«OJ l j2'01»J2«OIUJ1l«OJ 
i Sum : i t : • i 3 ihuv' »0 l*v v » •»! i t . J I «0 I *«2 I 

C-|n«t0r'*«»MllIijM07»'« Hill, Jll 

C-ihMOlO'WMl.JI'OHI'MMl.JII 
C-t««ll.3/ii!lI,JM«lt]iM«u*v2*Ol*K«0|V7ll«gZ 

33 to uou 
10-0 CJnTInuC 

iSU^tll IdOlHUUt •0|HUVY«Htlt,JI<O|Uw;i 
C-«H«l02UI»HhI,JI'U?UT»MllI l Jll 
C-»M«l01U<* M 'lt,JI«'jlOT»"'lt.JII 

c-«»«ii.o/"tii.jii»i»iiM«o:u;'Oi»3;»oiu?ii«oz/*.c 

'Su'<:uI«IO!>'U¥"OlMvyT«Mli:,jl»OlvMZI 
C-iH*iO;vi*Hiit,JI<o;vT«HliI,jll 

C-lH<(OlVI«MI|I,J|«0|VT«Mfl[,J|l 

c-«»»ii.o/xiii,jii«iiji«i»oiv;«oi»j;»oiv;i 1*02/2.3 

luT - • U I I , J,« 1-01 I 1 J, » I I /Of 
3U t :i«i t , j.im*CI I . Ji« 1 I /Of 

;:2.o/j: 
.-Psni.jiiil./iPi'il./Hiii.jiMi-iSun'a-HtiriJivOtuti 

i'JM:,ji:M.a'l , il,/ti|i|ijll«l«'SUinc»MllI,ji«OI»tl 
30 '3 uou 
laic ccstiNoc 

tSj M :ul«iOtHUUt.oiMU¥T»«til,ji«oiuw2i 

c-iM»io;u««iiii,ji«o?uT •Hiti, jii 

C-lH«l31y«»'»1II.Jl01U»»Mt|I,JII 

:-»w«lI.,l/tiHI,jll»l«Jl>.i»?2u;'0l*J2«0lu2ll«02/2.0 

'!u":iil«iouuu'3l»»v'-|l|,jnoi^;i 
C-»M«l3Jvi»x[ll,jl«Q2»f««IIIiJll 

C-i»i|?l<ti«ii[|ji>J|u«Mii!,,ii 

c-«»«ii.o/t'tii,jii*i»3i'»i»02v;»ci»j;«oi*2ii«02/2.a 

1 1st 1 1 , ji :«Suh«i tNt 1 1 , j 1 

» iNt 1 I ,j 1 : f Su"«i Pi I 1 I , j 1 

i«j c:niinu£ 

CJstlNuf 

S£Tu»': 
f .3 



70 



\%i ,' « <* 1 


1 


•4 


5 


1 


, 


• 


1 


r* 
it 




1 1 




u 


It 


1' 


t! 


'2 




» * 


;i 






n 


:•■ 


:« 


:t 


« . 




• « 




.' 


I .* 




!l 


i: 


j» 


!- 


]? 


u 


! * 


14 


.'« 



«t 



. ) 
if 
:i 

i» 

55 



5» 
« J 

1 1 

s : 

6 ! 
B« 

tS 

*•» 

»7 

!« 

r-; 
U 

M 

la 
•t 

fi 

M 
• « 



» s 

• II 

I 11 
11. 
I. I 
t.l 
lil 
I. I 

i',t 
1.0 

.s. 
.1. 

.3. 
3.0 
.10 



li.'i'" S»" C9E»'C1 OH |9 *0V 7) »' 19:57:00 

■j.3:ni.a. m 

l.L.3.0'J92. 131.56. 1 -3 
U.331 >i:j. 1 .i. 1 .3 

-' . - s ; f .j.gsrs.-j.is 

I.C3.J392 . 131.^6 „ „„„„„ 

i .^Q3 u n.-u.3ciciin.-a.ooofio»6 
ic.a 

l 7*2 .22 ,0.3,3.3 
1.22 7*7,1.0 

3, „.0. CO. 3. 7,1, 3. 3, 3, 3, 3. 3,3,3, 
J. U.J. 3. J. 3. 2. Il.ll.tl.ll.ll.li 
J.:. 3,3.?.3.». 11. 11. 11. 11. 11. I. 
J . .. , 3 . , 2 . 1 1 . 1 1 . 1 1 , 1 1 . 1 1 , I i . 1 1 ,» } 
U.S. 3, 0.9. J. 1 1 . I 1 . t 1 . I I . 1 I . I 1 . 1 1 
3, J, ?,Q. Qi2ill.ll.il. 11.11. 11.11 

3 a.?. 3, J. S. it'll .n.n.n.ii.ii 

3 . J , 2 , 1 I . 1 1 . 1 ! ■ 1 1 . 1 1 . 1 1 . 1 1 . 1 I • I J 
3 , 3 J ! 2 , 1 1 I . 1 1 . I I . I 1 . 1 1 , 1 1 , 1 . 11 . 

t . j , d . 1 1 . ii . 1 1 . 1 1 , 1 1 , 1 1 . 1 1 . i . i 

2. II. II. 11. 11. Il.ilillill.il. 11; 
9 , , , * . x . k . J . I 1 , I I . I I . I 1 . 6 • » • » • I } 

o, a, a, a. a, 9,%, J, 11,11,1,3.2,11.1 

3, J. 3. 3, 3, 0,0, 2. II. 6. 10, 3. 7,8.11 

a. 3.0.3. 3.3.3. 2. Mil. 0.3, 0,2,11, 
3 13. 5. 3. 3. O.J. 2. J 1,1. CO, 0,9,'..'. 
3,3t0.3.0.3,J.'.«.lC.3.3.1.0.0.3 
3. J. Q, 0. 0. 0.-4, 13. 10. IC 13. 10, 10. 
3. 3. 3. O.O.C. 2. ?.».«• '.?.?• ».'>'; 

d:S:3:3:s:i?»:#:*:*T*T«:4?«!*T5! 

5. c,a. 0.0. 2. ».».?. »•'•'• *• '' '•'* 

3,0.0.C.3.2.9.9,?.9.9,9,9.9,?,>. 
J, 3, «. 13, 10. 9. 9, 9, 9. 9, 9, 9, *,?,<>. 
3. C. 2. 9, 9. 7. 9, 7. 7, 9,9. 9, 9. 9, 7,0. 
a.J.2.9,9,7.7,!,9,9,9,*,7,l,u.l. 
•4, 13. 9, 9, 9, 9,*, 1,7, ',9,9,9, 1,0.0 
b, 4.*. 8. 4.9,9,'. 9, 9. 4, 4.9, 9,1:. J 
3. 3. 0.3 .0.6 is. '. 9. 1 .0.0.2. 9 .9.1. 
3, 3. 3, 3, 0.0, 0.2. 9, 7, 0,0,6. 9.?. 1, 
3, J, 0,3. 0.0. 0,2. I. 3. 0.3, 0.2, 9. », 
3, 3. 0.3.0.0, J. 2. 1. CO, 0,0.6. 8, i, 
3,3.3.C.3.CJ.6.7.0.U.3,3.3.C3. 
I. ill. -J. 33. -2. 79.0.3. -I . I 
'. ! .3 
I. 07!, -0.72, -1.67, CO, -I , 1 

n.z 

2. 32S, -1.61, -I. 61, c.o, -i , I 

;.:.o 

i. 5ft5, -2. 22. -2. 29. 3. d,-i , ) 

2.-56.-1.3 J. -1.39. CO.. I . | 

iJ.3 

1. 141, -2.1 7,-2.22,0.0,-1 ,1 

J5.C 

2.'-l2.-2.72,-2.7»,;C«<4, 1.1 

15. C 

2. 2 6 3,-1.6 7,-2.71.195.39.-1,-1 

aC3 

..•26,0.01 .-3. 33.3*9.»S. l.-l 

5 .J 

t..*S6,3.06.-2.22.S'<».'l.-l.-l 

75.0 

1 .aJ7, 5. S3, -2. 22, 655. 96. l.-l 

15.0 

1.719,0. S3, -I. !9,7:f .75, i,| 

ica 

J. 12', I 1.06,-2. '9. 7*6. 69, I,| 

"s9j,i:.2i,-5.c.ro».»i.i.i 

73. J 

I. i20, 11. 39, -5. $6, 579. 20, -I. I 

1. 227, 13. «9, -«.<», 393. «1. 1.1 

75.0 

1.56«, 13. 93. -5.61 .1*6.55.1,-1 

55. 3 

1.609.13.72,-!. J J. 20. «i,-l. I 

15. U 



3.3.3 
II. Il 
11.11 
1.11. 
.11.1 
,11.1 
.11.1 
.11.1 
,11.1 
,11,1 
11,11 
.11.1 
1 .1 I . 
.11.6 
11,11 
.». IU 
.1.3, 

i:. iu 

9.9,7 

.1.0. 
0.0.0 

c:.o 
lo.la 

a.). 9 
2,1. J 
6.7,3 

.0,0, 
,C3. 
J.O.U 
3,3,0 
3.3 .0 
7.3.0 
3.3.0 



,11.11,11,1 
.6.x, ",10.. 
11, 1.3.3.0 
1.1 .0.0.0 
1.6.3.1.5 
I. 11. 11. 11.1 
1.6.9. 1 1 .6. 10 
,10.2.11.1.0 
,0, 9,x, 10,3 
,6,1.5,0.3.0 

.•Sio" 

(i,0 
li.O 


.10.13,3 



/' 



>yu v 



71 



'.vft 



■ ».' 



ii ;.a53tiJ.72.-H.x«.,a.j.-i t-i 

ii uuj,». ??,-;.»», 3. o.-i . -l 

si i.rji.i.u.s.js.a.a.i.-i 

ii 2 Ii 6 1 ,7.78 ,S.S6, J.0, 1 ,-1 



72 



" -m' • I I l .oi.cr fOB C9C»tf2 on 5 »ir 90 »r I ] : •• t • 1 1 



1 


C 

c 


1 


c 


u 


r 


t 




fc 




? 




» 




9 




I C 




1 1 


1 






i ! 





r -. i i iue'OuflNc U's rut >»lues or t«E T£*ptJj»rus£ 

sjaoouf fur ctot 1 1 , j,* , it, jfi,*'<, ro, m 
30 i a l:i ,!•« 

SO 10 JI1 ,JN 
3 3 10 » : I . « n 
I I I . . > a I : ' D l I , J , * I 

:3NTINU£ 
3£ fU"*' 
£13 



73 



ij,-, mj> i | | .OiCuv '0" CACHED OS i< «»r ?<« »t l S : <4 9 : J J 



!•![( PTOG^A- sttS »"t J»t.UCS M »NO i C:u»i. TO J 1NO V he^ei 
!■» 090E? '0 ^£ T 1 1 N MlyES O f U »N0 V »l i«*t tt^E STEP L«3 



Su3 e 0Ut!'ll 0LOuVII.J,«,lN,jN,<N,U,y,j,EI 

3I"E"»SI0 , i Uir«,jN,nll,»II , 'tJ , «.» , »'tOt» , 4,JK,»NI,EllN,j , <i« , *l 

30 J3I «:1 ,«s 

30 !)31 I:| ,!*• 

00 f.M j:: ,«i'J 

3 1 1 .j. * 1 =u 1 ! ,J,» 1 

1 1 1 . j.r\ 1 tv 1 I .J .» I 

■».«! co'j'iwur 

*ETU»'i 
E'iO 



74 



I \t • •( t \ 1 1 

I 



4 
» 

• 

J 

1: 
n 
i? 
i j 
if 

15 
It 

r 



:i 









M 

•9 
Hi 



'J 

1? 

• < 

s: 
«. l 

s ' 
5 J 

5" 

si 

i* 

«» 
«.« 

e? 
Si 
42 
».' 
s« 

»7 

b« 

3* 

73 

>» 

77 



1 1. pet a ro» 
r .««••••< 

C I-!! S 
C....'««. 

SUB 

01" 

I's 
I n: 

UN 

CO 

1-: 

1 = 1 

j- j 

ir 

ir 

ir 

:r 

IF 

:r 
if 

ir 
:r 

Pv: 

SO 

C3N 

»v: 

C«3P 
SO 

:gn 

»•<: 

U 

ca* 

C«0« 
30 
C3N 
»•»: 

C0«/ 

30 



11 
w 
1 J 

11 

16 
1» 
IS 

so 



si 

lQ 



C3 
SO 

c:n 
pni 

C3N 






»>i: 



c 




'4 

v: 
i! 
l: 

£3 
CON 
»s: 
CON 
Pt£ 
If I 
C If 
IF 

£:•<. 

IfM 

»cru 

CnO 



e«CUTIS£ CO^OU'SS pfltSSUSE FQ3 



26 



OUltNt P8C11 l r .l*li«»>l '. 1^ JN t P 

'.{IOn Pil.^.j.si.fNiNi.-HM.O 
■*SI 3'i "SMI UN ,j«N I 

a 
.a 

op 

ITS. J 

fvn i )-l. a 



,:Ts,oPS»iOPS»irH,OL2.0MCj*i 

PS» I IS,JM,3PS»I IN, JNI 



- B M I 1 
*«M( t 

fPni J 
Iplll I 

-on i I 

1<?H| J 
«9M I J 
iSh I I 
i4h ( j 
2S»IP 
z SO 

:5»(p 
1 1 i«i 

3 40 

:s«i° 

S' I i . 

40 

;nui 
:s»ip 
2-p( r 

o so 

2}. IP 

• C| U 

o sa 

I'JuE 
43P 
3 SO 

:5»(P 
;«pii 
c so 

IVUC 

2S«ip 

2'Pll 

so 

2S»IP 

, J» 1 1 



».jyl 
W,J»I 
■ I Jill 
. , J. I 

..Jul 
h , JW I 

• iJhl 

• .J* I 
• . J>> I 
. I J* I 
I lw-1 



I N«l 
,J»I I 



l U-l 

Jl 'OP 



I lw« 1 

u,JM 



I lu • I 

,J*I- 



.£0.31 GO TO 57 

.t:. n so f o ii 

.f3.2» so 73 12 
.ECU CO TO JJ 

,t;.»i go ro t« 

. CC. 5 » GC 70 IS 

.£3.s>l SO 10 If. 
,f ;.?l 00 13 17 
.tZ.il 50 70 19 
.CC 101 GO 10 I' 
, j . i • p l I . • 1 , J u I • P I t w 



,JWl««M III* 1,-WI .Pl!« 
l«0"2.-CL2«F«( [«,J. 



,j.l •»! l.» 1 .-"I «P( [■ 
St i t . t ,j| i»O»/J-0L2* 



,J.I«°f I.,J^-I l«PI!« 
• lO»S»l I ,J' I I «BPS'I I 

,J*I '01 I.,j»« II 'Pll< 
lOPS'M t «l 'OPS' It'll 



,Jw-l i »p i im, jy»l i-oiz«rM» N, ji 

,J»-|||PII«.JW»*I0PStII,ji1I 
l ) 



l N.J 
» t - » I 

iN-l 

n ,J«i 

Hw.j 
iOPS> 
, ju I I 



• • J ) •»! l.-l t JW I iPI 1« 

-lOPS't I ,ji «0PS» I t« I 



, jj* 1 ) *pi tu, jyi 
F Hi l' i ju i l 

.jhl-IO^SH I ,JI«OPS»l 1 1 J* 1 1 I 
•I, J»|l l«0r/2-0U2»'H) I..JWM 



,jn 1-lOPSil I . Jl 'OPS"' IiJ'IM' 

jii«o , '/2-ocr*^Mii''»j'"i 



,j.l ilo p S*i IMi J«P '0°S«I !'». 
,JI l«Or/J-OL2«rMI lw, JWII 



.ia»STti,jiii«OPS'i:«i.jM»»«OY/2-6i.2«FHii..j-i i 



»• 1 )iP| !■•!« jwl «Pl I* 
I I • I ,JI «C<PS« I t» I . J« I 



(1.9NCG»I«PI l«. Jul 
t. Ila.««l-16» I » i3 ' 

•C| I ..Jit I I /P'lt • I 

I 00 '3 St 



so 

INUC 

2S«iPII*«l.J»'liP<t..J*-ll , P'I'' 

INliC 

:0-<tQ*«P'«| 

asi"scwi.u 

:idS< (PnCm 
Cirr ,li .C « 
\ T t 

. j* I:p"(£m 
fiut 

«.tt,£Pii 

7N.L?.-"»I 

lsu£ 

P'l 



.Jn-i>* 
1 1»0«/2- 



,jm»U«00-OI.2»Fh| U, Jb| I 
SI 



50 70 20 
tl 50 13 I 



75 



' « i «■ 1 1 1 1 i i .?& ItCi FOP CS£»1£C ON I« »»i 7M Af 1 S : « 9 : s 2 

c !»•:? oofl",ii»" <"Un's oui r hc v'tuts or nuhbf.o of. itlsiticns »no' 

t SE$iOJ*L i3S3fl IN SOUlNG P t S S 'I 

« SuacouriNC »:nr 1 1 :»s,£« i 

' fOp;f 153<J.;i'i,li 

' S'uO FflSHiTl/ 1 !TN=«.l<i.S>. • fi:',tl5.ll 

S 3£Tj»N 

CO 



76 



* C t"ti Jui'uuU'tC ••'ufs's r«£ .»ljE .''' w i^o < »' »il nil* 
: oic "ctNii. 

SUQC3u(tS( »BU» I 1 , J.« , JN, JN.*N,U. V ,t'» • il ,"*'»» 
01-fN^ICV t/l !•«,.'•». »NI , » I IN, J"«,«M ."»» I IN.JN I , 
Cc» I'P'.J'' t""'l .v»f l'l, JS,»'II 

:j « i oo «;i ,»*« 

0J 9103 Jil.jl 

CO 9133 !:i . p 

ui i r , j ,« ) :ui I , j,» I • JO. 

. 1 1 I .„•.<':< i t .„.«>• 10. 
C iri«i«it,ji .£ C. 3 )i/i: 13^0000.30 

C lfi»»ai|.ji,tC.nii»:i0C0Q03.31 

J1.T0 CJN't'«ut 

CO 1*3 « : I ."• 

.4 ( T C I6.USI- 

00 l«3 hi.."* 

.iI»ti»,10HU»il,J.'»l.j:i.J"«» 

l»C COM Cut 

I«J CC*U'iuC 



CO t»l «:i ,«n 

-■-- .,;■ 



. . . . . « : l .« 
. 1 1 1 f i » , 1 »■ ' ! 



; I « l I : I . I "' 

.JIffl6,IL'6M»llI,J.«1,j:t.JN1 
I>.| CCi'l'lUt 

141 C2*» ft *»<.•'. 

13* t os«»i i • 1 • , 'u-vtLOCI I' '09 «:'!}» 

10/ f 0"»"»' i M ■ ,*v-»ci<tcn» '0<* >:•!>» 

13b ' 38-» u / / ,. :r ».. ?i 

« t tu 1 "* 
£'.0 



77 



IJIHHI 
I 






j: 
11 



1 1 i.n» 

c 

z •• » 



0? 

• • • 

s 

c- 

C! 



Ci 
Ci 

Cl 
Ci 
Ci 
Cl 
Ci 
C, 
Cl 
Cl 
Cl 
Cl 
Ci 
Ct 

c» 



I 39 

* • * 
t«J 

* •• 

■ 4 # 

'01 

'"' 

h i ; 
l"C 

i is 
I * r 
t»o 
1 1 » 

I IC 
l iC 

I lb 

1 1« 
I Ik 

I I M 

l»I 

I IM 

* J* 

<:1 
l to 
i it 
i l« 
it, 
'•J 
U' 



• •« 

S » 

• •• 

out 

t ,rt 
T »H 
I 
•ill 

WS, 

1 1 
it. 
'!• 

Ml 1 

91 ! 

»M| 

S'h 

HI 

'I 1 
Oil 

'I I 

J.I 
r »« 

I No 



tea 

• •• • 

• • *« 

C 9t 

«»9 , 

•l , A N 
Mil 

Ml , • 
til 

•<0:l 

K I ,« 
•I I ,► 

tl,l 
JJ.« 
K I ,« 
',* I . 

i JW. 

i,j: 

1 1 1 

*». 

J» .■ 

I JW, 

»v,» 



O'l 



I 

• ••• 

t»0$ 






v.. 



.if. 

JN.* 

1ST 

JNI 

S,J 

JN,» 

I I I 

,*'t I 

l*NI 

,«1 I 

«:| . 

*•( i 

,«N 
■ * J I 

j«: 1 
jni , 

|«*9 

! .J. 

«it . 

,» : 1 



:i 



•ii, 

Ml J 
."' 
*,* 

'D , 

Ull 
,j: 

»* • 

«NI 

• J! 

I . J 
,»N 

, J* 

1 = 1 
II, 
-I , 
I, J 

• s I 

c 



79 

• • 

,.,p 
»,3 

vi 1 

• '• • 
lf< 
SI • 

aoi 

! .j 
1 . j 
l.J 
,j- 
I, J 
:i . 

• .J 
s 
.(" 
-i . 
»:i 



» I 1 2 ! J8 ! J6 

ro' o»ri i ro« the v»«H9lC oc«<sr»T as 
InT.-.I ,j,« . :..jy,lN,JN,»'i,Ns,jbN,0,C, 
!c,iuu,».t.,^o,aow,Tt,99cr,foEr,'J.n- 



a^rsiii 



JN 
Nl 

"I I 
s 



'J: 

, 1 " 

,1- 

> j> 

,1 

i.l 

\\i 

I IH 
l.J 
% I 

i.i 

. jj 
t.j 
.tj 
< . t 



UN I ,01 l'I.JN,KHI ,Cl l>«, JN ,HHI , 

Mil II, JNI ,««9I IS, JNI ,-9 Ml tl.ll.JMXI . 
tU , J»N, Id I 
i l 4NI,Tull*N,JWN l *Nl l A0Hl|wh,. < rfN,it> 

I ,«ni ,jii ,jni ,i: t.iNi , 
:I.IN i. 
: 1 , I 'I I , 



I. INI. 

1 , 1 'I I , 

1 . t '' I . . 

si ,l.:i ,NNI, 

1.1M, 

-- 1 , i v 



1:1 ,111, 

/«•/» , I.: I.IwNl , 

i* i I , jl, j:i .JN), IH. IK I ,1 imti l.J I ,. 
Jin ,I:1.Ini ,1 ixPmiK.jwi ,jm:1.J»ni . 
,j:j . jvi ,i:i .!•»» . 

1:1,1m. 

jii i . [.: I , Iwn i . 

j L *?t;t l ::J<5!3o.:Tc.9fi£r,T«r f fo.t»M. 



78 



;i «\ i\ 1 1 
I 



m. attain CLt cattrcc os s -«t aa »r u:50 f ro 

* f«IS StiS'OUMsE «t»DS »NO "fllNfS tx£ m»r I *»« Ht rn tecs 



1? 

1! 

IT 

I' 

l« 

14 

t» 



ica 



-23 

2 

3 



»OUf I 

cnsio 
jca t 

2. I 

SI J. 

f jsuC 
»00 I 

sr 1, 

1 jsot 
"1 f I I 

Hill, 



sr atit)i»ilu,lN,jN,N,jw,iys,jwN,»i»9,H»Mi 

•I ■M«I|S,JNI,*SMII.<J,J.N'I 

:|,ls 

"tq i t , Jl , j:| , JS) 

1 . Miai t ,ji ,j;1 ,jni 

• :|ili>N 

»bm I [» , jn 1 , j*: t . J*N l 



I5«. JOlsi 



79 



,1 »M S* I 1 
1 



r 

i: 
n 
i? 
i! 

ii 

14 
I* 
ir 

li 
I" 



>.*0 

c«* 

c 



7! 



2<» 
J3 
II 
17 
1 1 



JJ 
J? 

» 7 

'I 



••5 

« - 
if 



1 1 
i; 
i > 

to 

it 

it 
p 

t« 

i 1 " 



!« 




J-' 




r? 




i 1 


in: 


»: 




« t 




* k 


tic 


65 


131 


• • 


l"i. 


t > 




t« 




s' 




t? 




M 




j ; 






:t: 




'u 


7ci 


;« 


:3^ 


M 




T J 





tsr« ro« C9C*'C0 ON J »*' S3 *I ll:S2i2l _^^ 

I ••••••••••« v ••««•■••••••■••••••••**•'***■** a ******* a ** * 

iHti sua^ounit cqxpuies »p in imc pqissons tauifios 

SuOOOuUH 80INMI t ,J,n,tN,JN t »1,0«tO» •D7 1 S0.»PtCULtHl t 
f HAS I IS, JSI ,H1 I IH, JMI 

oo tog i:ift'. 

30 100 j:i.J>< 

if ifiau.ji.to.oi no to ioi 

ai"»T*i t ,j. i I^O.O 

30 I M <:;,«n 

if ft»«( i.ji.f e. j> so to n 

|F iMiflll .JI.CO.ZI GO 10 12 

[F IM4I t ,JI .CC.JI GO to li 

If I till? I 1 ,JI .f t.»l GO 10 I" 

iF |xmi I.JI .£;.&! GO 10 IS 

if iniHi i ,ji ,ra.(,i no 10 i* 

lFiHi>iit.Ji.cu.nr>otoi7 

if {c mi i,ji.C;.j» go ro 13 

IF ir-MI I . J ) .c a . ? I 30 ro H 

IF I'Ul [, Jl .C J. 10» GO io :o 

Bi:02*m3il«liJ.iti''»0lpltJ.«-H-Q0lI*ltJi»l-»0ll-liJi«-lll/l**' 

GO to 10? 

C ONt INUE 

qiiO2*l°0lI»l,J,iit«»OII»I.J.«-H* , 'OM-J.Jt»l-'0II-I.Ji'«-lli/Hi*i 

GO re 102 

"'•oJmSoM'I.J.oI '<»0( !• 1. J. "-U -801 I -I. J,* I -»0 I I-l,J,i»-lM/l»*" 

so ro in: 

5il0 2*M*|90ll«|,J,*l«MOII»I.J.«-lll-l*l»OII.J|*l« e JOi:.J.ii'*ll> 

f-i»OH«2tJ,Ki«(ioiI«?,j,K-ini/«»*0»i 
§??oi «V 3 • i oa 1 1 ,j,*i»hoii,j,«-iiminoii-?,j.i<i««oii-2,j.*-ih 

C-««|HOlI-l,J,«l'H0l!-l,J,'«-|lll/lM«0«l 
GO TO 107 
CON» INUC 
»U02»l'»»lOOlI«l 1 J,«l«BOi:«t»J.«-lll-l*lllOII.J.<l*POIIiJ.H-lll 

f-iaail»2ij,"i»'iOii»?»Ji<"*iMi/i»»o«i 
GO 13 id 
CO'<T (NuE 

5i:o:«i<»oii«iij.«i''»ofi«i.j. i <-n- J 'oii-i.j,»i-'»oii-i,j,«-iti/i"i»r 

go ro 102 

C3Sr iNUf. 

»i:0/*mO0tI»i,J,«l»<»0lt«l,J.»-|ll-J*t o 0<l.J.«l»90lt.J.'<-lli 
e-(BOI|«2,J,<l«<»0lI«2.J.'*llil/i»*O»l 
go ro io2 

C5NUNUC 
^«sO^-*iSOiI*t.J."vl*»OII«l.j.«-ll-aoi:-l,J.*l-»Oll-l,j,*-lll/i'»«'- 

GO to 102 
C3'M INyC 

Si:C2*i3«i90lI,.',«l«H0il,J,«-lll«l o 0II-2iJ.ni«i'0ii-2,j,ii-|M 
C-**|90lI-l,J.«l«POl!-t.J.«-|lll/lii«0«t 
GO '0 132 
C3M INUC 
^i:02*l!*i9Olt,J,«l'a0lI,J,<-in»(P0II*2.J,«l«90II-2.Ji>i*Mi 

r«<*i4oii-iiJi«i«4oi!-i,j,K*iiii/in*o<i 
GO re 132 
CO'iMNuC 
si-«ri«i.j,'«is»x*«f«il.j.*»li*a*«*«til t ji*n»oil»j»i«i»*ioii i j.ii-lii*n 

Chi l 1 .ji/7.3 
CJ'IT JNUt 
COM iNut 
CO'it IsuC 
30 :oo I : I .IN 
co 23C j:i ,j* , 
if i-«»ii, ji.ee. oi co io 70i 

30 713 *ii,»t 
'i'«*ilI,J,<'i:i»I'(rilt.J.«l-l»-ll«07*w«II.JI*)*OlI,J,KM90lI,j,»-l 

C/4 .0 

C3«JtNut 

c: <t inuc 

CO'.r bv<( 

3C '30 1 51 , IN 

33 J03 j:i ,J*. 

If i*i4i i. ji .Co. 3i Co io lot 



80 



J9 

in 

i\ 

»! 
i- 
H 
is 



J1C 
301 



llHl it .Jl-'lSl it ,JI'1iWt 

COM 1'ioC 
;3ST I'4uC 

C3 



81 



'*ili.3;:NM r 0B Ct»'CO us < »»» 30 »I tI:St:03 

c i-rs Sjasc^nst computes ?p is t»t »oissqss counties 



I • 

I I 

1 ? 
i.' 



: : 



ii 



J 1 

I"! 

)' 
J* 

« ; 

- 1 
* <• 






J* 

1 a 

(i 

i! 

»•■ 

* t. 

it 

M 

t; 

r » 

1* 
»« 

M 
M 
H 



S'.-aSCt, t Pit SO[M I I I ,j , « , I 1 !. JN.d'I.Dl .31 .0/ .SO, *P t £JL iMl ,"»0, 

'»rin,-i,i ptf 1 

; '. «CS? 10S 9pi!TIIN,j:*,»NI,*1IP<,JN,i«'<l,TlsTI!N,JM,MHZN,JHI, 
ti» I P.. J.I ,*««! IS, JSI 

00 i:n 1 : 1 . t s 
•oo U3 j:: . jn 
i' i-*et i.ji.cc.ji so t: iui 

3 IS! I 11 ,J, I i: 3.0 

jo m * : 4 . « N 

i-i^i ! ,JI .t J. J I SO '0 II 

i-iwi 1 ,ji .?c.:i so 10 ;: 

t-i-il [ ,JI .£C . J I i*0 10 1 J 

i-»ii 1 .ji.£c.wi 30 to 1* 
!-••*! : . ji ,e;.s> so to is 



1 1 



1 } 

h 
Ii 

p. 
I' 

I J 
I" 

:n 

ID. 



I IJ 

l.il 



.'31 



p 

> t 

U 

; r 
I' 



P 1^14 1 1 ,ji .rs.fc • 50 to is 
;r i-isi ! , ji ,c j. ? 1 so to 1 ; 
\f i-isi I , ji ,C;.di CO to U 



p i"«* 1 1 , ji .ccj 1 00 to 14 

;r i<i4i|,ji,r;,iai 30 to 10 
■5»:o;«incii,j'i.«i« ! »oi2.jM.«'ii-soti,j-i,ni-ooii,j-i,«-iii/i«"' 

jo to 13; 
c:nt:noc 

»t:f?;»U»i«Oi!iJ,i»i«90M,J. l «-|M»iaOiI,j-2iXi»90«IiJ-l,'<-m 
c-» • 1 *o 1 1 ,.i-i .« 1 «4o 1 ; , j «i ,« -11 1 i/u«0t 1 

03 to 10? 

:t»t jNjf. 

4«:c;*i««ocii! l j*i,*i < aoiliJ>i,«''iM'»j*iQoiitj,«i<aoi!>Jt«-l>i 
C- ■ 30 I I,j.;,< i»h9i i , J« 2 ," - I 1 1 l/|u»Oi 1 

30 t'j ic: 

COST ISuC 

*f:C;M»?iI.JM««l'»0U,J«l.«-ll*'»0II.J«i.'<>«9 0l|ij«l,«-lll/H» f ' 

iJ to 10? 

Cost jsu£ 

aTtor«iaoii.j«i.«»"ioii,j»v. , <-i»-«»o«i.j»i,«»i-«oii.j-t.<«-iii/t"«« r " 

..0 10 102 
COS! JNut 

s»:o;»i3«iuoi! 1 j,'<iooti,J.<-i!! , i»oti,j-?,'«i»90ti,j-r,i«-iii 

r-'.'iaoil.J-l.'i'i'OM.j-l.^-liii/imCii 
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C »mI I 1 . J I • | U I I , J,* I «UI I i Ji« -I • I I / I H *o« • . . 
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lU'MUi l l.^.a ClT C3EME0 ON S hit 10 *T U:5asSr 



s 

s 
1 

» 
4 

JO 

II 
i: 

I! 

I* 
It 

I? 
l« 
t* 



tMlS StB'JOUf I'll COMPUTES 



s€»i-»t«»ic»L rfCtocirics »» 
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:ill£il,J,it,«:j,'«si,j:i,jsi,:il,Isi, 
CMiyHiI<,J«,«i,'<:i,«si t jy:i,jwsi.l.:|,twNl l 
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C,i(H(it,ji.j:i,jsi,i:|,pH,(iHiit.Ji,j:|,JSi,i:i,iNi,iiHTl!,ji,.' 

:i,jSl,Ul,tSl 1 (IN*mt,Jl l JIt,4NI,tH,lSI,(t''SMtU,JMI,JW:l,J».HI, 

CI.ll.I.SI.Ulfll.J.M.Hll.iiSl.jlI.jM.IIl.ISI, 
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lUOf QUI I'll UV»lt,J.». tfc,4«»l»»t.i'»«' , N«»»"t.|fcN»Uil»r0itiNi0 l 0».i0»i0li 
«|f|M,»i>iI»ilUl, 

SUc^$oA A SiK:24:^i^i?9:j4?«S(.o«tM.jN.^ 

N 1 1 S * J*l • « M | ,OUN,J>«i*NI,MjlI'I.JNI |M»i (NtJNI ,H»IIN,JNI ,PIIUN|JUNI« 

8 RfSili" WWII.*... 

00 lo JSI J. 

", \\ 

torn W am". to iii i 

WH-WIWil -i JI I ; ! 

- • -- III I* • Jt 



Nlt«t 

IjSi*iH«jt/«o*«oiMi/io»*oii 
- - - * (N 

[r 'fttAR I It Jt.LT.t 1 1 GO TO < 



piN»jw«li»f < 



'! ]? 

ill 



•Vj 
• VI 

:* 



ftl 



It JI 

riiui 

vtjiv i 

Uki: o 

gcuisiu 

:8uJ:iu 
covitm 

UOfiMV |Jil««ll»V|!tJij'li* 
HlIiJiMS OWCMlJilMOAHUUl 

.i;.mim»oouJ/hh j.jnjHttj 

♦0«PT«iH»HliI,j|;lOOVi»OOVl 

• 4«*ui«i«aov}/Miii ,ji t •mi 1 1 

CONflMUC 
«t lUS'l 



IJ-3U? 

♦ V JM J-MI* 



:M 



NtTf |»(,J*ti«Nl 
I 



|W ( JU-JI-PllW-l,J««UI/»?*OXl 
IW-t.J-l-PltW-l.jW-tll/ll'OYI 



}«Mni|J»H*UU,J-li»l 
i«M|«J«I.J»-UU-llJ»»» 
l«Mlll,J»ll*V< t ,J-|,*I* 

I. *0T » 

i «o*i 
tJ.M /loxtgii 



•*p 



HU^TtHl i,JI«0|UU/t.HI<I.J}*« 

♦H!iliJi»oiu»»»M»H»il,J»*oiin 
ji»uii.j,Ki/c 

5|MVV»JMllf,Jl»OI»WZI-HII , 
»H»MII|,JI»0TVI«4M«M»II|JI« 
JI»VI I,Ji*l/C 



J|«»P 

OlV» 
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' > w «. »*i 1 1 i,u» to? c 



I 
i! 



W'WWitWW*'''**' 



»00 



tucs it ihc sunnct uj 

|r 7h««tI «4UkT«ii i so to »on 
t«irtui «h] i I • ji 

JlJij:5l!ls:Sil:W:|!:!ll:j:!:il:!«j:i!lH: 

BmL** 



cue 
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N»«»1 



.... 



UJ »0» CACttCC ON II «4l t% 4t IStSUllO 

ih($ mq3Ai« eucyiuct .ihc muc or # »» i.J '»oh mucs or wn u 



I 

4 

I? 

I! 



sy4*oy me .hiiui ,ji» f U,Vw,lN, 

01*1 NjlON «llI|N,JNI 

qo i}}5 t »} * In 

r 4IXif.jf.ir. mi 
o $13 <:i.»n 



UNI 



00 TO J$«0 



^t^J,*l:(».HlU,JW,lU.WHlHi,JW-|,l»MWHllWl.jW.*l«*lMt tw-l,jw-l.«ll 



c/» 




I NO 
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U ii9Hitk.jhi.tQ.Qi co ro lono 
i? •nii.ijw.t ho 

!•* esc 
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LISTINGS OF PLOT PROGRAMS 
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»Ci.»l- .s. if. PUTT »» » i*lii jN 



1 



J 
i 
i 
• 
4 

If 

1) 

!i 

IS 

li 

iJ 

I 

i: 

IS 

!! 

• 4 



; » 

iJ 

:« 
it 

i» 
ii 
t» 

«i 

:i 

»* 
«» 
•* 

IS 

!, 
I! 

t» 
11 

n 



5 ?'t rcuwaJfaa. v.*i»jt,£i m «t»c »lfn in opcn roMii « 






I WMisIHe'aHiW. 



f < : iUCo»8SI fC«<PC1Mu«C. 

. : .jf.n jpcu 

ej iai C s''ui2a , lo oiHCssiONiLUi lint in hOuflt. 

tki t*t onico v»mmts M»vt fcct • oiicfitato it. tm 



" " «J'.B JP«0 «H»*l«UHl. 



i!'Ril3" 5i?N,JS,*rn,«ilN,jM.jhi.pns,JN,»Nlit«i»i.jM i .»«.ii 

3|i-C».l ON tWii,NiJ..Ai*Sl,'iaitS,JN,ilN|,PlNTinUN,J<l.l,aw*ll.h,J.N, 

oif-M on i|Qf iioaat , 



at it i 



«»«. . ,Pi,p|,PiOtP»iPSiCitor,Ntm 
rcnui i 

NPlTiO 
UttftC:J ( 

?StiSii'i!l|y i !{;2M l f|NTH.»,j,*,u l j-,n,JN.5N, 
-«ottOJ,ot J »*0«,l*ui,*iw8,.»H,J*JiHp,uy,l5t, 
S?!'S*i*Ali e,tUL,r,r * ,,q ''' 

CINliNUC 

call PLaisiisui.ifiiJiiii 
cm puat la.o, j.j,-ii 

Ml 

Pi:* 

?t:ctnt«rtat 

M?if f faijlM^.t t.»Ti t I.JJ.tM 

If l."»nili,jJl.t3.0IGO 10 Jli 
irihMli,lSl.Ct.lC.5l$M»t:U.O 

! :;sTiswr. 

C«LL PL3f I 7tut0i0t"II 

JUL CCH» :\|h« .iN.jfi, I l lN,l,JN,«.7i,'..0,3.wS,St«wr,n.S,iS 

tnC Mil «6 LlNtJ »« rja O-U.ISa ThC r-OUNOAAltS Cf thf 

;:p»i%. incsc lists *g$r at Cningio tsp ant oIheu co**lx. 



04in, 



Clu 

:»u 
cm 
:m 
cut 

ClLk 
C«H 

JUL 

cm 
call 
cut 
:»ui 
:ul 



ptai t- 

Pt3f •• 

?iaii 

PlOtl 
PU-lt I 
PLJtl 
PUJII 

pljti 
PUOI i, 
PlOTI 

»ion 
pioti 
peat t 

Fl3Ti 



2it-JI 



O.J'.j-Q 

h±h\\ 

J:Jt:{:jl 

t,C,10.0».-l 

hlmiml 
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J*. 

w 

8 

u: 

i 

to • 

:i 
:i 

i 

2 

f 

i 



II 



I 



t-: 

•.! 

44 

4' 

4» 

» 



I! 



i ■Muuiljiji.; 

ptoiin.a.ii.Oii 



:§: fail i 



PLOt 
PLOT 

PHI 
ft?! 

PL3T 
PL3t 
PL.lt 

PHI 

PLOT 
PLOT 
PLOT 
PLOT 
P'.3t 

PLori 

PL3M 

puan 

PL0TI 
PLOM 
PLOTI 
PLOtl 
PL3M 



•0ill«0.2l 

•9»H'J 
Pk3tj].Q.i.0|2 

PLOTl!.OibtO|{! 

puatii.o.t.a.ii 
ptotr - 

Ptfll 

PL3U 



T.Oi 

9: 

0. 



f*cr>}Ric. ii\ 



iitt 



3. 3.0,21 

:fl! :1: it 

.0 i.Cill 

pcotic.olS.a.ji 

r*cto9h,oi 

p<.atia,4t»o,S.«J», 

st»!W:i:i:i! 

PL3TIC.3i9.Cij 



PL:tt. fHt JPfCtriC USM NUST iCNTIMH TmCS£ lines 
ir.3 Sue r.eeCCJifii CHANGES. 

call ii«riJn3,a.a,o 1 a.i*,. , iHf ig tsotMCSns n » = ,u. ..,»•'> 



cul si-e3Li:.c,J.J.3.I*. i4h 



-.J) 



LUC KCOteCC-ialblO-LlO iOCCll,3. 



^ill : st-:3liuo,3.o,j.j»,j»ii>:'«ul»hosj ro« rta. ?» i*?«, 
cJll ST-?oLit.3,o.o,o.t4,;i n ii-uL»tiohs ro« rta. ti «*?*, 



»-•! 



CCS'lNuE 






••Ill St"j3wl».|.4.]ia.l*li*j.SMN S3: UO .3.0.WI 

ctti: bl2iih:ii!:i:3:fW:n::;"!S . .. , . 



c-/uc,:.3,i 
n/uc.a.a.i? 
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!!. 

•i 

?! 

?! 



Jut 



e»u 

r»u 
cut 
cut 



iJMJOLI U$t7f.iu'. l.)4'C-iiU'. I. ..uUl i !«»ll 



W/ .tCi. . li ! 






ilHgUTCO UNt , 



s« , ;8?».<l«i«I«i»:«»«*?"«.t"fit« sen ci mm 1,3.1,201 
}»5!?ui.Sifc!i,o;tiJiMveLoeJtJ scucu*/iici,.,.o,.:i 

PLOT ti.C t "lS.„i-I| 



H4S.3.3, JJ I 



ORIGINAL PM*£ 
OP POOR QUAUT^ 
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= tmut hum*. 

! S fj = i JUSollJHJ'lMillU"!. 

■ r pi : IUS9CNT. ......miiiit tint 10 M0U»$» 

!..::r.:.:r: 

c — 



SI 



1- 




jiii. Otitic. it*. a.- j • 

33 l. «*»,** 



?UciTat«rTo? 



6J to n 



]r iS.ai.h.do To 2J 

1:831! II 1 15^-Jril!-- 

§CpU"lUO/..snl..«,-ll 
OC <>C lr| , IJJ 

^.hil<!j| J .61.CCPt..l 5C IJ «« 
' ft- £ 

tracijccoi go to ss 

L3bsV.£|M 

c:rr:iiciTt.-iCi«ooii 
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« 

«: 

»*. 
i* 

H 
• I 

*3 

Si 
iJ 

i* 

i:l 

:i 

=s 

!! 

,1 

h 

« 

j 

L3 
JJ 

?: 

:« 

it 

j j.: 

M 

I 
ii? 

in 

1-3 

!:» 
* : ; 
IS 

If* 

ill 
in 

la 



uisui 
ulsui 

VlSVI 

cusui 

ktHH 



l( III 



Mf 

,J,L01 

JuJ-jiuI-yJWtJ'OoiT 
sm»»}-J»Vl-»JI/l2»O03l 



ml 

03lPT 
jOtPT 

C0f.II 
i.'sOC 

AUSIU 

lwsl» 

CtiSol 
J3fpT 
IV SI. 

Cv:« l 
VOLP1 

m\\ 

AJSJJ 
AA{:1 

aa«:i 

T.S3. 

f.Iif 
call 

£§»! 



«:AU»i2»A2»9u«»2«Cu 

H;4V*i2*i!*av*>{*cv 



|i?f j'JS'5f2«i4t<:3:SYiii*:i2ifI«3M5iPV*' 

♦ ilttJi2t-J*vUiJ.JI-"lliJiJ«l/l2»00JT 

NUC 
|«UO£PTH«USCALE 

HUE 

nle 

r»Lt 
i»L0Tl-l,Oi-l.O.*II 



Tnf '.Lit •»» LINtS ARE FO» Of»A.lJ»r, ThE BQUNC'RIES OF ThC 
COnAtK. ImESE LIMS muSI bC ChlMf.£5 FOR ANt OTHER OO.tAlh - , 



CALL 
CALL 
C1LL 
CALL 
CALL 
C«LL 
CALL 
C»LL 

call 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
C>LL 
CALL 
CALL 
CALL 
CALL 
C>LL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 



plot J 3 I.o :t 



PLOT 

PLO 

PLO 



PLorijr.g. Q.ji2i 

PLOMM.a, 9*1,1} 

PLOTIIS.O, ItO!|l 

PL3TI12.3, 1.3,21 

PL3T||:,0i 1.3,21 

PLSjjm.a, j. a, 2j 

"LOT I l». J, i»,C,il 

PLO" " - -' 
PLO 



Tllfc.3, 



.3,21 



3,f • 

a, Ji 
PLonjN.ai »•»,?) 

PLOMl'USl '•Q(i> 

PLOT 1)1.0, - - • 
PL3TI«.C,J5. .. 

PLOTH ,c,u,o,:i 
ploti*,o;u.c,2i 

PLOT li.ol 17.0,21 

PLOTUe.i.iT.Iih 

PL0TllC.0il9.Citl 
PL3TlJ.;,p.C,2l 
PLOTIi, a, {3,3,21 

plotii.g,i7.o,2i 

PLOTIJ. 0,7.3,21 
HL3TIJ. 3, 7.0,21 
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in 

!ttZ 
U 

U! 

l*t 

g| 

?; 

M 

:K 

if* 

\i 

I' 

n 

!! 

u« 

IS 

1ft 

11 

»9 

9" 
<l 

«: 

u 

»T 

SJ 

z:i 
?*» 
Ui 
;;i 

Hi 

il 



CHL 
CALL 
CALL 
CALL 
CALL 
CAiL 

:*»•«• 

CALL 
CILL 
CILL 
CALL 
CILL 
CALL 
CALL 
CALL 



Pi) 
PL3 
PLO 
PLO 
PLO 
PLO 

PLC 

PLO 

PLO 

PLO 

PLO, 

»wfl 

FLJ 



IS. C. 5. Of? 
IS«&tb«3i?i 



C»0»?«G«2 

i3.5it..r..Ji 



C ?flP».&e.2S.OKO TO 22 

- 3SLL : S?«80Llt.O,O.O.O.I%,2»HSlHULA»IONS PO> FCb. 24 l«». 

" c 2i c »5'i: 



2t 

12: 



12 

tl 



call l$2 B ctii.o.o.d.o.f.aiH«!-ui»Tiohj ruR rift. 2» n»». 

C3.C.2II 

cJK l MS*«i.ii.»t«i»ifi»ji»PBW , «i ,, a , .-H 00 • o • a • l^, 



CALL si"«ot»»»?»!»l»i{* l ? t ii H 8 , 8!?tl 



W8KU:i:f:4:S:l:SJAfc*««li-oe«<*c 



rLO.u 



c*/'.ic,;.u,i 

C. 5.0.291 

»/src,o.o,J2 

O/«£C ( 0.0, J 



gltt i««M! :l!l:|:!J Ji^W'v! t " ulIUD Tm » "■»•••■• »• 

CALL PL0TUO.a»l«2Si-JI 
CALLPLatlO.O.-l.C-JI 



1 I'lut 



CONTINUE., 
CALL PLOTI 

I'tO 



10.3.-2.3.-JI 
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• e. 






i 
i 

13 

li 

I* 

a 

!•: 

21 

* * 

ii 






8 

fj 

:l 
»• 
»« 
.* 

.♦ 

i! 

i* 

i* 
p 
t: 

•i 
:; 

»' 

i 

8 



■ l . .PlttW . ..iiitb *:. ' » «. .i ii.^i.. 

»»».»»•••.•*••••••••••.••»•♦• ••■•••••*••••••••••«*»•«•••••• 

tnts i>Qc:at-4 Ptoti r»c >< • • «Cl3ciiics roR inc rcgion 

?MC rlctlM'iC VA«U»iUi MC 9fc*0 -t«H AN OPEN TORn*' «- 

n -: klUKSSft lEiittitU. 

PS 2 CU"RLNT« 

ci tat : uico to omcsstoMim iihc 10 HOURS. 

'4tt»C : TCT1L NUMBCR Or HOURS SJ-UUtCQ ...... 

a« : torn w>*uLiteo time ihol-rsi. • • this is sot 

ill tnt atMCR V»Bt»B«.t$ M*vC bCCS OCSCniBCO.tN thl 
u'.CRl il.'tulL. 



Btiu •• 



SI 



i; 



3 -C'jiTON rrfU*N.J»N.«Nl,SO(t-. ) JN.A , J.PtNTH<i.N,JWNI,ROy| I.N.J.N, 

otftsiiON lJunioaoi 

usLitfstn.c 

ysc*LC±ig*g 



c 
c 

CRN 



It) 



7uu .rcacjjuJv i^H.HjhtM^Uj,* 



V.JattN.JN.ftNt 



est, 02 1 of » ttuii Uuf .«.««.. rm. lit iljH.th, A* t.ct.c*. 
ci.t.cJ£ULJt,r«,no,i5o..tt,»Ptr,t4cr, to, 

contInuC 

CALL l»L3fJtt8ur,»OJ0,l|l 

*c*o si,m,p:,piq.p'i,ps,( 
iQ'ts;0»o«i 



iCttOt.NtlKC 



i<:rit:j.lt 

OC 1C tsf.tj 
ClU MCtMtO.JJl 

cul Kana.OtU.o.'Ji 

33 J* J^iiJN 

»• :i 

•tiCttOtfttOT . 

tr iHta(t>ji.Lt,it> -a to 



f .:C. ♦*•$!* Ill* U«»JI»»}» I i»»«U fit 

T.S1«1»| HAMth/O.fSiAHfMltk.lRHil/C.:'. 11 

call i;jmoiaj,*»,Iij, upi, t.,o.a.i:i * 



;ill 

COSttSuC 
CCSttNuC 

3<4.: tjttan so«nci 

tr i-»-if,ji.ca.3i a- 10 s< 

<in:nn«i 

tr iN*..6t»ii 00 to ji 

Jill rtat uaj, »i» ,:i 
li«tu*l Ml.U 

ClLL 'Lit l*ij,Al»,Jl 

j::j 

»jC:uc-I 1*1.2 
CJ'.tt .wC 
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} 1 

n 




tt 




1? 


C 


i« 


t 


it 


c 


it 


c 



i* 

ii 

»! 
». 

♦ 1 

«l 

♦ 1 

Hi 

82 



;» cut soH5t«»|l.';»J.J.0«j«t?»»Q.0tJi 

It em jtMiSLla.oJt.I.o.N.HM 

!' c ?/iPk.t.c.;s.:iGO tc i? 



i 

i: 

! 
« 
t 

i 

« 

i 

« 

1 

ii 

1? 



Ii 

•» 

4* 

• Mt,» J. 



C*LL PVjUlili, -.<.... 

:»ll ptjf ujo,u*,:i 



;Qfilr,. TMCJC LlNtS MUSI fcC CntNfCO faB INT OlhCR DSNltN. 



em Ficioaiiidt 

cm HLori6.t,5»o.3i 

call. PLarik.o ( *.o,{i 

cm Ptot ia*0ti»j|4j 

gilt ft8H8:8:«l?4?ii. 



rut f.£if ti LlNCS »RC T3» yj 
ucrt. »hc iPtctrtc uica mus 



IOC r09 y4M!N8 ThC C» p ttON$ Of ImC 



vCLOCtTU* it |s ,0.0, ill 






it 



2ltl 3 $T'«90Lll.O,0.* l U.t».J»HilHUL»HO<U FOR rtb. 21 1*T«, 

: 24 c l8 Iji 

Cm. STw§CUl.3,a.1,0.t<»il»H*t'tul.At»O».S roo rts. 2? IvTV, 



Cg.j,,?., 



cm si^oui.'ii.JiiMiUHoTieHjftce vcioctfr i 

C»tt ST-IOlli.J J.j 3» i2*Hei<CHiA0£ TCMPCRUuRCt 

Citt Su-«i(hi H,», t t v .I.i>2iC.ni ♦II 

cm st*acui. £.».#. 3. j,j2n«tN<5 »#cco ihiii t 

em nup ca«i»4»*.t,o»iiP$,o.o.»tt 

HH J'j5c.Lil»$«!«}»5«l»:l» H iOI*'-.*i H »' L * f " T >« 

Jut Su-»C5tl.i,i.$,3.l(?*.i.6,«if . . 



it 



5 iu 
cm 

cm ..... 
cm titji 
cm tiffa 



Cf/<tCn,.Q,1 

c, a. 0,2*1 
H/irc,j.u,J2 

CN/SCdO.Otl 
MRS ,0,0,Jtl 



SfOOLI 
ftMOLl 



. J. J. j.O.I, l ■JMSClLfi JH0flt20Mllll.CiOif»l 
• i.f.S.4.i{f0hLC'iS»M icIumtCfiil,6.&,20l 



LI ,1, I .»,>!, JWOMLL-ioin 1LAL11 

- .^-ti !s!|'u?s!iti2Hv^i3nf} ISiuunmei.u. 0,221 

JUL »»t}]». i».3»)H » *0* I •OiO. *0* f 12.1 

fstt *:;J8ti|:!:t:M: :! Jutafc »iifiiMigt?s!2!ao. 

em Mtiii.itktStiH »»4|f.ajfl,ia.,2o.i 

cm ii;IJLii.f«s:i»Jti.{:M«{i3cTf{ icuticH/jeci,j.o,;2i 

Jul ( »l}t uj.Juj. J.-ll 

c;s»l' 



I '.Ut 



105 



II 



li 

li 
li 

84 

\\ 

It 
1 

is 

!! 



«k 

*t 

• 1 

• < 

Si 

n 

i< 

li 

i! 

ti 

k! 

i\ 
it 
»* 

1 

F. 

•1 



Cf IstCsflT. 

fNf - 



' . «lk.:CttUS fOll fnC RCCIOh 



1! 






ylRt*UlC.l »»C 



4£iO •! t Tn in OPIM rCRnll 1- 



Met aus huHSC*. . . 

p« : .(NO JPCCO |HlitMuni< 

s< t CUfi At! ST » 

cftat 8 USCA tO OHCibSIO^klfL.fMC la HOb*i. 
*.tl*e S TOUL HuHjr* Of H0U4S ijvUlAtCQt.. .. . ,. er.. 
n : lOtil Sti-UUHO Tint IMOuSil. •• I»jl4 14 HOT BC»t 
HI Tnt CTHCR VIBIABtCS HAVE BECN OtJCRUEO IN TmC 
jlC^S H1N.1L. 



it 



PHU'CfCR 

oiMCNsiax. 



ot*t£hstdN tJuFiiaaoi 



ws»T^Mfl^|rt*^{«^tlfi!!38:.8?!HiK.jN..H,, 



UjlN 



MW\\ 



.HlIiNiJ^Mhl iPISTMt IWM, J-H 
OIlfSSION MUlN»jM tMTlf.NtJ'J jjil I l"ig7 
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r«ia«;<tjiili jiit-iii**;*) ti«-i» i>> t i 
r«:i«iii tUf|N/a.?{ f i><|Mt tvi 14*1 t/O. 
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?>IlMI!ilJi4. a . 
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it|tit-ti«UO 
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I »» i«n| li .JlMMI 
ClkL PlJIIIIltlM 
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c:ic,im.. 
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J s •"'* «* £ ?i5icSil2 < '§S , in 3 S ?»!!2 c ri c 2?le u KV u PBtofi " , 

« c 

S X i-. cs"»icii piCAiuC :oNitiis or i Jumiouiims. eci.*on, l.im. in. anu inc 

I : All 1 A»f CATALOGUED rOGtlhCR IN »«£ UM UC/tS tiRoi' "<0i.ulE NAnl ec».*o» 
« c • ano orc»i ARC NOT NEEOCO. 

it s s»MESS» e v L ,H kiwi i?*M»tUM^ e «oHii e «tt»a o .ttuSft« an„ 

{* J ° pJoccouacj as iSdicAtco ieiou ano then calling ich«on. 

|J J ...... CALLING STATEnCNT ti IS rOUO«S— — — 

t 
c 



:CCMNl,l»cStO,lNj,lN'»,ftlli»|C,ANo5lH,AS0UtM f UASt,l.CSf,SOASHO. 
SNCASHonLA«CtiiHOOTM,i«CCit] 

«j \ ...ncscPiPttoN or calling arguhents— 
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CCR'iCR Or GRIO. INI IS aiMENSUN IN X OlftCCIION ANO INJ IS 

t« iNlScAsls^fRON^cit to c?s'i ano « increases r»OM south to nortio 

U S8i: ««|^N3\«l^ Rl ,c TM2 , ^iRmL?rTiiS^;VoV/sI 

roR run GPlo--- 



!*' ! HC 'h ^scS: nI.K^cII^rV'tW^ 

1 C SiLwHSs'To'srOSCo/NJu ANO NtfJ Afif Th£ U'SUSpftal «NO LAsf t fo» 
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U t mi is hcighi in inches er contoum bap 6Et»cc< lIhiis m*i »m n£»j 

{« c .It Is StotH In Inches or contour nap scnccn lInHs nim inc. nc<2 

«] C PLtlNC IS STRAIGHT LINE PLOT INCAEHENt IN INCHlS tO.aE UJEO. _ 

il C IlONi CONfOuR. 0300 VALuf ls\u<l| «U t C AN tL»A*tCP t uf OR JOjiN. , , 

»4 C SINCE LARGER »Alu£S CAUSE PRPCRAH fO RUN A LITTLE fAStlR. tOCAl VAlul 



C 00 SOME EIP£»t*£NtIN5 »Um tl. START kITH ,C1 CR .C ANO INCKEASE. 
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.4 C rOR COUNftNG uP ANO OOaN tO Gil OTH£« CONIOuR VALUES. 

S3 C 

lj : CONINI IS CONTOUR iNtERVAL tO Sf USED. 

Il i RGRIO IS AN iNtCSCR*; tfORAGE AAMAT uStO INtrRsAiLT IN PROGRAM 

i« t A\G NtCO NOllE lNl!tALl?h. It IS HCCuOiG I* IJGUKCN; TN g'/ufR 

11 C TO tA«E AOVANTACE Of »»1|A«LC OI'ENSIONS, OECLA^C AS INttbtW*: 

«.» i SErORC CALLING. 
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C I.J ANt) |N» ARC I AND ] OlNlNJICNi Of RfiftlGt GlNENStON RGRIOt JNJ, INI 1 

I C ttMUS KCRIO "UST «t AS LARGE AS POftftON Or OAtA ARRAf MM H|NG USCC 

l\ ; .Ml H.O {bf ARC LO.ER i'.O uPPtk CONTOUR^CHLCk LtfttS. >.J CCMOuR 
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.; ; rod fuLw £Ra<{ns *tth «tJtjT . n\ and nIOIh > <lfl, 

j^ c iHtTiALi;£ all i er Aiivf? »«uu<*CNis to icRO. 

tl j rcR each or Ihe ibovr »it« positive, viigf. imis *k;i i«chc 

I* i .llL«lE ELlPfNAtCO^ON SIOE ft «M|Ch IT APPLIES. 

!* »* '"I* JLLOoi IS 10. (IT }NT RtC AN3UL.M CJIO.tC INT JtJCjUR 

|| ; o* OthER MAP LHtti <MhAuT iCTuilLf AOwUStlNC Ihc G»IO, 



OHI01NAL PAOB IS 
OK POOR Qlh\\m 
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H S r(N 03.S iCCttJ. It^tH > NSIinfJUlNC tPlU«C ti tNC»l«£St ICMG1 

ii ! '#&•««« MiK^^wraK'tS ,*» .«.»»«, 

11 c c VV T JSft£V fE L iNZHc{ cr uScLkuAacU. iihcs ill iiscuo 

j' 1 r leOLtrt Ii * CdNtddl fl)» VtRTthC COMJOUPijMOjjtMlNO. 

:n a ta«tow?i ji n# ;: * 1 • 

!: 5 «3iLLt« *iLoti ot« cci$ smoothing jno modi ocmu. 

S| ! '4.«WBt,*S»^ra»i. c :«f« J . 1 K. 4 i.S*: , W M H.5«H B KKW: 

1 { ^3KE«.m«Ms« e e:a , .J c .iH «.«s.«k i . t0 ' L0,i 

J I Ptat u*t NMit it ciosco out *rtc» mn»u oil. 



ia IhTtANtL *»P IMtlHG 11 »»0»tOiOi ■Ith KN ItlUjMNtt 10 
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! ?al:ids , /8f.si)to/Min.'«i<SOiiHOOH,«u*Jt,t»i.«ir 
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a !?t?IIJillihiSiaswiw*«s:^ii:A«s!a«2ia?«-rt»tt«^s«vfcsai4. 
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HAST -M« VAPIABU JUlS as 
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IS.33 13.03 10.33 ID. 33 
10.33 19. C3 I-.3C 10. OC 
1R.C3 10.C3 1T.33 1C.3C 

ic.03 10.00 i-.ro»»«»»» 

13> 33 lO'DS 1C30...... 

10.33* *....**.......«.• 
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SAMPLE PLOTS 
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RUN MO i LOO 7. 

DISCHARGE VELOCITY t 6.84CM/SEC 

DISCHARGE TEMPERATURE* 

MIND SPEED (MAX J 1 

CURRENTS JOCflSEE FLQHJi 

TQTRL SIMULATED TIME t 



18.4 § C 



^ 



LENGTH SCALEC METERS) 



4.51M/SEC 
4.8 CM/SEC 
1.01 HRS 

*10 l 
0.00 



61-00 




ISOTHERMS RT K= 1. 

LAKE KE9WEE-CRIGID-LI0 MQOEL) 

SIMULATI6NS FQR FEB. 27 1979 
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RUN N8» LOU 7. 
DISCHARGE VELOCITY » 
0I3CHRR0E TEMPERATURE i 
MIND SPEED (MAX) t 
CURRENTUOCASEE FLQHJi 
TOTAL SIMULATED TIME i 

LENOTH SCALE C METERS) 



6.84CM/SEC 
18.4 f C 
4.51M/SEC 
4.8 CM/SEC 
2.Q1 HRS 

MlO 1 
0.00 



61.00 



^ 




ISOTHERMS AT K= i. 

LRKE KE0WEE-CRIGIO-LID M0OEL) 

SIMULATIONS FQK FEB. 27 1979 
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RUN MQt L8Q 6. 

DISCHARGE VELOCITY » 7.4ZCM/3EC 

DISCHARGE TEMPERATUREt 31.7*C 

NINO SPEED (MAX) t 3.09M/SEC 

CURRENT! JQCAS3E FLOMJi 1.1 CM/SEC 

TOTAL 3IMULRTE0 TIME i 1.01 HRS 

0.00 



LENGTH SCALE < METERS J 



VELOCITY SCALEt CM/SEC) 



61.00 



0.00 



_iz.oo 









\ * ♦ 






\ 1 ' 




VELOCITIES RT K= 1. 

LRKE KEQWEE-CRIGIO-LIO MODEL) 

SIMULATIONS FOR FEB. 27 1979 
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RUN NO i LflO 6. 

OISCHARGE VEL8CITY i 7.42CM/SEC 
OISCHARGE TEMPERATURE i 31 .7 8 C 
KIND SPEEO (MAX) i 3.09M/SEC 
CURRENTtJQCASSE FLSWJi 1.1 CM/SEC 
TOTAL SIMULATED TIME i 1.01 HRS 

*10 l 
0.00 61.00 



LENOTH SCALEC METERS) 



VELOCITY SCALE! CM/SEC) 



0.00 



-[ 



4-1 • 



* % 



\KJ 



: 






* % * % » » % 



i. 



% % % X H \ ♦ 

. * % X \ \ t 



LS 



x \ \ A _ 

xn\«i\ r 



,Os 



12.00 

—i 



4 4*4 



» » t 



VELOCITIES AT K= 2. 

LAKE KEQWEE-t RIGID-LID M9DEL) 

SIMULATIONS FGR FEB. 27 1979 
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RUN NO i LQ8 6. 

0I3CHRR0E VELOCITY » 7.42CM/SEC 
OISCHRROE TEHPERRTUREi 31.7 C 
KIND SPEED CMRX) i 3.09M/3EC 
CURRENTUQCRS3E FLQMli 1.1 CM/8EC 
TOTAL SIMULATED TIME i i.Ol HR3 

*10 ! 
LENGTH SCRLEC METERS ) °il55 



VELOCITY SCRLEC CH/3EC) 



0.00 



61.00 



12.00 
i 



I 



X «fc % 



5 



«xxxxx%% % 

*. % X X X X- HK \ 

^%xxxx\\ H 

.•.^.xxxxxH \ 

„^.xxx\\\ \ 

•,^xxxx\\ \ 

\ % X X 



\ \ \ \ ♦ 

\ \ \ \ 

J x\\ A 



4 4 ft ft 

ft ft ft ft 



ft ft 

I ft ft ft ft 

\ ♦ 



* 



VELOCITIES AT K= 3. 

LAKE KEOWEE-t RIGID-LID MODEL) 

SIMULATIONS FOR FEB. 27 1979 
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RUN NQi L83 6. 

OISCHflROE VEL8CITY i 7.42CM/SEC 
DISCHARGE TEMPERATURE* 31.7 C 
HIND SPEEU (MAX J i 3.09M/SEC 
CURRENT(J8CA33E FL8W)i 1*1 CM/SEC 
TOTAL SIMULATED TIME i. 1.01 HR3 

*10 1 

0.00 61.00 

LENGTH SCALE (METERS J u uII j* 



VEL8CITY SCALEC CM/SEC) 



0.00 



12.00 



«. \ • 



;fcj 



« > « x * * 

% * * X X X 

•• «* X X X X 

• * X X X X 

• % X X x \ 
V * * X 
* 
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\ 

X 



s 
s 
k 
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\ 
\ 



% 
\ 
% 



ft 

t 
s 

I 



\ ♦ 



\ \ 1 
\ \ \ 



/. 



• ft ft » 
ft » k » 



VELOCITIES AT K= 4. 

LAKE KEQWEE-CRIGIO-LIO MQOEL) 

SIMULATIONS FGR FEB. 27 1979 
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RUN NQi LQQ 8. 

DISCHARQE VELOCITY t 7.42CI1/8EC 

OISCHRROE TEMPERRTUREi 31.7 C 

HIND SPEED (MAX) i 3.09M/SEC 

CURRENT! J8CR38E FLSHJi 1.1 CM/3EC 

TBTAL SIMULATED TIME i i.Oi HR3 



^ 



LENOTH SCALE C METERS J 



VELOCITY SCRLE( CM/SEC J 



0.00 



«10 l 



61.00 

mhJ 



0.00 

■ 



12.00 

■MM 



su 



VELOCITIES AT K= 5. 

LAKE KE0WEE-(RIGID-LID MGDEU 

SIMULRTIQNS FOR FEB. 27 1979 
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